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Mbg[T<Z>^3fcDNA£:^ n — — £ ^tlT (Den Dunnen £> , Hum. Mo 

1. Genet., 1:19, 1992 ) „ ffi^SH^jRfflj&^TJtt. *BHDNABB?m±©il!B!ft*.iBK 
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<Z)20~405W<qf &j^©iatft PL £ j@ £ LTV^S (Greeny, Genomics, 
11:584, 1991) . 

[0 0 0 6] 

^©EtJi (lOMbj£U:£it5££*i£) &^9^S3fflP{caA*r<5Cii:^K*e>4xfc 

(RichaP>, Science, 245:175, 1989) 0 ^CD^^^tlfeV^^^fC^V^T 
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g «r©*fi^tt*i«E3tfi^Tf* o T t, J: ffi#«£HHi^ftMfl^£-?fc J: 
v^tt-e©Wr^g«r©3te-?-€:^tft»©^*»;, *©*#Sefe#&svxtt*©»i 

^©t&ffi^»©*fi^^H^c**v^tt^Blfl©ft'g^tat-g^^Ra|s^ lT v^ s ^ 

5:tAlfct, ^llSfcS&BBBflSOJt^fcHCfeSVWitBH©!^^*^-?-^ 
*«l/TV^*«5©#fc hlMSKDjfcfc©*;*5?&ftMRLTfc«i:V^ |&gBS^©it 

^iirac&sv^ttSRrcftHttjt^^iii^xv^s^jK©^^ 

*fetttt»©^*Sftfe#*6V^i:^©Wf^S:«Srb, Stftef3fefi#:&SV*l«© 
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9. ±§B©Biffljtefc3xn-viRi|j&i: ©»-£££ VftmztifcnJ'fV K-v 0 

10. 4©**^#t httftfcb<tt-t©^Jft. 5©*Khi#tii<»f0^s 
, *fcfc*6©#t: h»%t»L<tt*©^»©fi#, jfi»*fctt«5lfiK:fev^T, # 
— SfclilSRO^SSfefr&Sv^i*©^^©*^?:^^*, -e©^i: 

^r^^^n M&ife©jiwiisttBj|!iirifi^S)or%j:v> 0 bumbi*^ in -^mmt 
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11. 10<D#&KZ V g 

12. 6 7 0 k b?:i^5t hfitftieW^^tt-o^^l, 

[0 0 2 7] 

13. 12©* t: h»^©^Jiilfflflai:^ain-^^^©gfe^icj;U#5>ti-S/\-r^ 
U F-v 0 

14. 13<D/\4-7V F-x'tCJ: *J tlSifift. 

[0 0 2 8] 

o 

i5©#t m^ic^tis, ^-rst hm^©*^;^^-^^:*©* 

X^^tii?-^^^^li % IgM, IgG, IgE, IgA, I g D 33 4:0^ tub 

<D-y-79^x* £fcli^*i6©M#^:frltT&oT*;J:v^ 

[0 0 2 9] 

16. 6 7 0 k b&iA5#-*feliS[ft0^*DNAS:liiftU tMDNA± 

IWftWffiiTte^^^^ 

^ 3 D N A±®Ifif £ ft £ & 5 V n itftm <D ft HttJl-fe-J'tt^S L T ^ 
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i9. <j>&< n : b2m<DffimmwL%.iz£ y, i8©*fflas$:#§g-t-5#&o 

^©tt*©fl!©^fia^%iim»tt^-*-3t^&Mv^ffiHjffi#|itlc < fcy 
®^LT% ftHttae^©^©^*^?:**^*^©©^^^!^ 

V - # -jfrfr? £ £ SIST* & o T % <fc V \ 
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BteiHS^JtflR* S *i T v^ * fMfc#|Btt £ 2> iBJ^^tafB#- * £ tt«»© 
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#^LT^£^©#fc: hifr%©E£©^*^£tf=§gLT*J:V> 0 4>&< £fc 
2^©I^H^5t^**^$nTV%§^f[:#|gtt$:^-rs^lSiCfev%T^a$ 

£^§5Uc test WIS &=ktf>-e&£ £ <fc ^„ apy hIfr&&i£9Ll&ft'?&& £ J: 
[0 0 3 5] 

% £ # m -t Z> fe © ± 13 fflflg © f If fl3 n £t -r S 0 
[0 0 3 6] 

±s3©3f*^#fc: Mfr%©tf^&{C<fc yfEK^SCIfctfT?^ 

lff#±©3tte^&$&31'*S*;i5#fc Mfr%. taia©#-=fet<li^m 
©##Sfe6#&Sv>H:*©W/i-£##u v*fcj:*©|tf/U:©at 

2 3 miiE#¥ 1 1-3064057 
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[0 0 3 7] 

VMi-eoW^CDa^Sr^-T S JtiH©^r^ 5#t: Mfrftfe b < tot* 
©^*fett±IH©*t: hifr4^%L< Kjfc-B^fcEtf v^iffl 

ra©*te^#fc«LTv\5^JK©#ii M&^«Bi£-& grille * y«nKS*ifc 

[0 0 3 8] 

$e>lc, ##§f}9tt> ±E0*^7#t HBfttKSf ©fftifett*t hi 

<»%L<tt-t©^©«^ ffl»*fctt»iiia»cfevAT, #-*fctt«»©^3fese 

©«IlfittBj|!HilS-e*>oT%J:v^ B«ffJjStt^ xn-vjWlfii:Bl^bT, ^3frfts£ 



[0 0 3 9] 

Z^izttz, ±IB©*— *fe^±«jR<J!)^*Sgfe#S>Sv^^i-e©Wr>^ 

2 4 ffiliE#¥ 1 1-3064057 



W-Y- 1 U — Zoo 1 



[0 0 4 0] 

^MMS^Cfc^Tte, *f3£tfc^ (allele) £j^T TTWVj £ 3 £ £ ~t 
[0 0 4 1] 

[$aw©2iii©7BJK] 

fcfc 

(3) J:fEv?*jfM£M^£^*^v^x©#$g 

(4) =¥*^v?x&c£#£t h*£&#&#&r>\ n hJte^^fltS 

t§. ) o 

2 5 mSE#¥ 1 1-3064057 



#5£ 10-2361 69 



[0 0 4 2] 

[0 0 4 3] 
[0 04 4] 

*t*D icov>t> thiittii (G4i8, ifn-nv-r s/^./w^n v>r s/ 



^^-if^D^-* -©3^jgl/ £t>(£> (Katohfb, Cell Struct. Funct. , 12:575, 
1987) . V ? X PGK-1 7 □ ^ - (Soriano?,, Cell, 64:693, 1991) ^£/B 

2 6 miiE#¥ 1 1-3064057 



Hitf±, 1992) «£J:*7gE««&ISi6U jliRf S3. tK ^A£*l£v 

-A-fcte?^ 23S46#&S h$£&ft±{C^>*\MC^A£*l£J:e>&fc: h 

[0 0 4 5] 

3) fco^Ttt, #<(Z)HhiEf^lHJBS*^^D-fe;^^|g^^{C{SV^CDT^ 

Jtffi©^Jltetftf*:S:$^n*/l/^|B©i*v%j||llfi#!f^«, -WxkSMffi (Oshimu 

ra,M. , Environ. Health Perspect. , 93:57, 1991) ££$3fi£§6'£1*£ d £ IC <fc »J 
[0 0 4 6] 

-^J-T^te^^lCj: mbftZ>XVUK)\sM-&m<D&<\%, 1) , 2) 
. 3) ©^#£$i£Lfc:k©7?&5£#;ik*i5o ^-^r^Sfifct: Mfe&# 

, PCR (3KV^7-ff i>f>U7^^3>, Saikif>, Science, 239:487, 1988 
) . ■V'tfyzfUy bMffi (AusubelPj, Current protocols in molecular biolog 
y, John Wiley & Sons, Inc., 1994) % FISH (7)1* U y -fe >X A yV4 - 
JUzfV SfJU—i/a y. Lawrence?,, Cell, 52:51, 1988) fMft^JCfc *J W'* 

&3£#ffi5fc£ 0 &54#£©^£ft3*A&Mtrt§-&K:tt:, #<©fc:h*ffljWf^ 
[0 0 4 7] 

*A&Mt?SS6#Ji©DNAffi^JS:*»^ LfeffiHj|fltjlA(Tho«as £ , C 

2 7 ffifl#^ 1 1-3064057 



# ^ 10—236169 
ell, 51:503, 1987) IC <fc *J, #^©^P^iC^-^7 3f A 3 £ =fo"5T|g 

^"^^-nh«tS«HJI6^&Wi5ILfc^ ^nir;i/ic^>"7^^-t grille J: »; 

[0 04 8] 

E saite JC^A 3 tiSfch ^fettle ttfc^c, 

cience, 260:361, 1993) 0 
[0 04 9] 

S^ISriS^i-S^-^-r ^-SrfllSIb, fflM^JC* »j«!6flUt© 

ffiMOftBKIl o x pgB#J£>!# A£*l&?n->£Jfc#tf>&, C r e Blfit I: 

^ffc£#£> 0 W097/4980423 J: Smithy, Nature Genetics, 9:376, 1995£#flg 

2 8 ffi|E#¥ 1 1-3064057 



4 Ojfiflg (Diekenfj % Nature Genetics, 12:174, 1996 ) Q&o &*Bl^ffi3&;iM 
[0 0 5 0] 

M#£#£„ Itzhaki£, Nature Genet. , 2 , 283-287, 1992;&tfBrownP>, p. N 
. A. S., 93:7125, 1996£#Mtf>r t a & fc, %->fr4 # -CD#AIC 

gSLT©*g±*ffljBS£LT, DT40H ( Diekenf,, ftfiB) ©<fc ? fcfBI^MI 
X.Mm<Dl%^MM : Z:m^Z>Zt&T*£Z> 0 DT4 0 IBJ^lC^S hfg&tt©^ 
n^T- h ^yV-i/B y\t^^m\Z^\^X^m^>X^m^M^o fulBBrown P> tf) 

@B^J$:^Abfe®^ilflS.(Z)-ST^SHT 1 0 8 0 Muffle*: 1 2 0 0 OflUC^o 
5# (Barnett?), Nucleic Acids Res., 21:27, 1993) , $£$3% \Z h "5 y >T - 

[0 0 5 1] 

^IC^SJifc^A^&ft^ak^C ti h^teti^A^^UC^TIg 

2 9 1 1-3064057 
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9 X ffl#Slt5T ? ^ *9jfi^ ©itfc^ Affl * # - £ L T ffl V> S Z £. # *Sffi H 
[0 0 5 2] 

in*"CJC S*©JMft©Vtf *&&<Dm®E.1&MMM (ECjjfflfl^ Hanaokae>, D 
ifferentiation, 48:83, 1991 ) % (ESffiffi. Evans?,, Nature, 292 

:154, 1981 ) „ m&&MM]& (EGUHfig. Matsui *> , Cell, 70:841, 1992) 

#T?-£So ECfflJBStt^lC^Jifflflg^^b, ESMliJEM©WSlSMM^e>> EG 

^U^M^^^mM^TL^. (Joynerf), Gene Targeting, 1993, IRL PRESS)^(E> 
# & £ m V * T $8 -t %> r £ «T IB T? & & c 
[0 0 5 3] 

jWffi^ e>if$g 2 *is ^ * a iz -5 v^ ^?mmM b ^ # n -fe ;i/ & JB v^ 3 r 
992>#fcf3$tife^^T'^^iiS^^ ?a-fe;i/£ife-£-r<5z:£:icj: »jff&e>„ 5. 

nyhflftfr, fish^^icj: #A£ gift£?-£«^&3v^§^ftl&&l^ 

3 0 ffit^¥ 11-3064057 



&£W**<Dm#£^2MSA-rsr fcJCfcU, iftfc &IWc fill's g« 
[0 0 54] 

D-^i: Ut h#S»*y3gLBH*J (LI, A 1 u^, KorenbergS, , Cell, 53:39 

i, 1988) , \iw&fc*mzm^t=.v-*f>MffiK&*)&imzft2>o tM 

&^#JII$-/^-fV--lCj:3PCR&, fttKll hSgfe#4#*»^n-^ (Lichterf, 
, Human Genetics, 80:224, 1988) £JB Vn£ y Is v£ >7sj >1M — r\ 

<47*v#4iZ-*/By (fish) ^©ssfe#»«ftcj:yiits-r*ri:^*e^s. 

[0 0 5 5] 

(3) H Mfe6fr*AESjWJia^e)©^^9^^^f^»l 
ia7^'J-X8 V-yZ-tfT-iyV* ¥±*±, 1995>^{CfB$nfe^T* 

fc#M*LV*. ffiliLtf, CBAXC57BL/6 Fl gJ3fctf>TT20fi& YagiP>, An 

alytical Biochemistry, 214:70, 1993) KoV^ttBalb/c (Bfe, 1/7 

[0 0 5 6] 

(4) ^^77^^(:^W5th^©§j|Wt: hitfc^HSJB 

ES^J^tt A b fcE^ £ M£ b x \z £ ES0fl&<Z)Mi^&, * ©^ 

3 1 ffi$E#¥ 1 1-3064057 
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[0 0 5 7] 

*mRNACD|6^^i#ifflMft5feRNA$:MV^feRT-PCR^ (Kawasaki £ , P.N.A.S., 85:56 
98, 1988) , J—VyfUv h& (Ausubel£>, ftfgH) lC£*mffi$*l£ 0 

mwttivj ^>r>( y j ? , 1987; e;n, mnsmg.mm#L&fflfem, ^ 

1993) „ ^X^^>^n>yNS (Ausubelf,, ffffB) 
m^i^I^©^V^$:3pJMbfeT-f Vif-f A4>^f (Koi P>, Jpn. J. Cancer Res., 
80:413, 1989)^IC i y^m^n^. S£lC. ^?^*ffljB£#TCE>ti hS£& 

hsuim^ m&^-mm iz «fc & tfttiHfi^ © msi <fc *; aigx* ^ s . 

[0 0 5 8] 

A^ £ v x £ ©S^&jStt £ */h ^ L $S h Igm#: K: £ £ 

#AP9, »SEtt*-Yx>-5 : --f 74 ? , 1991) £ELISAlC«fc U X? U 
IS. 

[0 0 5 9] 

3 2 ffiSE#¥ 1 1-3064057 



liES^^HJJSCO^ittt^^ h (IannacconeP,, Dev. Biol., 163 , 288-, 1994) , 

(Wheeler £> , Reprod. Fertil. Dev., 6, 563-, 1994) , V i/ (Simse>, P 
roc. Natl. Acad. Sci. USA, 91, 6143-6147, 1994) JCfc V^T$B££*l, $£>IC 

1995^10^ -JfiTPJ, 0 fc:y^lCfc^TteES*ai;iM (EDUfl 

*^lP^jESlC#g4-r-5r ha^&£>*lTV^ (Campbell Nature, 380, 64- 

, 1996) „ zftbEs&&wtESMmmz%nmm£isfcft&m&fa®Aiz&^T 

[0 0 6 0] 
[0 0 6 1] 

3 3 ffiHE#¥ 1 1-306405 7 
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c dn AzmvsmM&z^^zm&mffi (Min cHoaHie. bhk^bs, 
^ * ^m^omm^ & v * » © / w >r u k - v & ^ <D^?6fl;$y£fr e> 

HO) ^$xn-T|iligCtAltt: h^#^41t53i:^T'i5 (Lynette 
£>, Biotechnology, 10, 1121-, 1992; Bebbington P> , Biotechnology, 10, 169 
-, 1992) c 

[0 0 6 2] 

")~^m~(22#t^ir£^^ 

©h7>^i/x-77V7 7N (Green Pj, Nature Genetics, 7 , 13-, 1994, Lonb 

3 4 £BSE4# ¥ 1 1-306 4057 



ergP>, Nature, 368, 856-, 1994^) £}t®LT. \L MCfcWT«&$*i£:fe,© 
*l<52#+14#+22§^©gi&fl S ; ^^^fC#Jfi-S^^^S.^^©^M« 

(Greeny f$ga % LonbergP,, |frfg) „ SfJtCDfctMlCjfcf LTSftH£tf> 

(Greeny, tatS. Lonbergf,, fff 

[0 0 6 3] 

o 

[0 0 6 4] 

^f^K^HBIslH (Joynerf,, Gene Targeting, 1993, IRL PRESS) %M 

, M*.i£loxPIS#I (Crel/=i>tf^-^cj;»;jffl*g|^ % Sauerf), ffffB, flSlCFL 
PU3>lf:h-i?-FRTge?lJ£/gv^0' Gorman P>, Science, 251, 1351-, 1991©#| 
# & 5 ) tC $ * ft tc G418tf <|£3t^# a-e^. £ }f A 1" 6 „ 



fBSE4#¥ 1 1-3064057 



iff 5JZ 10-2361 69 

[0 0 6 5] 

##<b*i& lata) o %ifcmmmte*<DfHm(D7\sftt>m 

G418«ffi«^ £ m V > HUB*!**, ft o fc^. tf a - D V */ > Wffiatfi^ 

l. T*mfflw&mm*<DmmKnAist~m&m7Lmp}<DmT% gm&mwm. 
ffimMfr&z.miz.k'DT. mw<DT\/frz.*>m&&& 

255- 1995, ¥±*±) o 
[0 0 6 6] 

3. 2. T*#£n£^#mii«te^©MW<z>y u;i/#««3*ifc^*Es»iifijc 

BSftjcaiAU loxPK^Jora^ffi*Sl^iRiS^jecioTie*CDSi«:m«3te : ?-K: 

m^m^m. ^m^mmnm. P255-, 1995. ^±*±) 0 

[0 0 6 7] 

4. v^7^mffr6«K3te : ?'^ct^v^T±IBl~3©Jft3g€:*|yJgL/, S^^fcJa 

3 6 ffifiE4#¥ 1 1-3064057 



[0 0 6 8] 
[0 0 6 9] 

hV^7X, ShinkaiP,, Cell, 68, 855-, 1992, fiM.S V & 7 ? h~? V K 

itamura£>, Nature, 350, 423-, 1991) £>#fcE£fg£E£ UT 6 £ ftfcE 

smm t <d * * =? v ? x &fj^-r & „ 

[0 0 7 0] 

*ts («*iiiee>, §^^stnnh ^5ifife<3D3s?aisffir, P234-, #±*±, 199 

[0 0 7 1] 

1. t NSiftSfc, 6»k * fetter a. Sr^tfH ^SSfe^^:*SV^^i■€■©Wf>^^:^ 

X, IrflH. gi/cy^^y^hV?^, Chenfb, EMBO J., 3, 821-, 1993) £<D 

fe^OthiMI (14#) + &£/c (2#) , (14#) + 6£U (22 

#) &£VWik: hmftSil (14#) +^ac (2#) +6«U (22#) Sr^tft: 

3 7 £BSE4W 1 1-3064057 
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[0 0 7 2] 

G418©ft^^^?:-g-tf^^X^ FpSTneoB (KatohP>, Cell Struct. Funct., 1 
2:575, 1987; Japanese Collection of Research Biologicals ( JCRB) , Deposit 
Number: VE039) &ftffigBNRSalI (SSit) T*mmtL. H b 
L-l (RIKEN Cell Banket; A#, RCB0251) 's^A t fc D HFL-l^fflflg £ h U zf*s y 

#tasu 5xio 6 m/*i£.&z>£oiz#j\s<yzi<Dvymrtv7T- (pbs) izmm 

LT^^10/tgDNA#ftTT*^->/l;i/-9— (/Wtf^yK) S:fB ^Tl b □ 
jKU-$/s>&fxfcofc 0&H£>, ttlfcX^ttSMsAra, 3ft£tt, 1992) 0 25 
ittFCD§J|'C1000V©«H€:4BmS©3il^^ b H)K l/-$/a>-fe;i/ (165-2088, A 

-f a-^y K )£ffi^T^-eep;&nLfco xb? hn^i/-^a >b£iiMS:i5% 

^JB&Jfcjfei* (FBS) «:^iDLfc>f-40l/F12igtffi (&TF12, H^o) Sr^tf 100mm 
200jttg/mlOG418 (GENETICIN , >> ^~V) £^m5%FBS&*flDU£:F12Etffii:il£g| 

ioo mmi/v-isizn&mmLtgmht-. 

[0 0 7 3] 

v"?;*A9fflii& (Oshimura, Environ. Heal th Perspect. ,93:57, 1991, JCRB0211 
) ZlOo/o^miltm (FBS) £8&#DL£**;i^y 3Bfc^-^;i/igife (aTDMEM 
, L^oTW. 100 mm ^^-l^T'^Lfeo 52^^©G418If'ftHFL-l MM 
& 15X^JB&J^Jfil^ (FBS) £200/ig/ml<DG418$:^#tJbfcF12ff I "e, -etl-^tllOOmmi/ 

^-i/T^#ufeo v^xA9^flgi:HFL-i anuss: h v zf i/y tomtit ^n^enimfr 

3 8 tBH#¥ 1 1-3O64057 



W-T* i u — £ o o ± 



©-^^^ifo^b, lOOmm^- U\zmnislO%£tm%&im (FBS) £gs 

tahtz.mmti5%^m^m (fbs) ^^LfeF^iioD^a^^cfi-e^H^ej 

-H^#tfe 0 aii^tt (?f*e>, «ifA>h7^ ( ¥±ft, P.127-, 

1992) lC|S^£*lTV^:£&lCt£o fee DMEMT*M^®£ 2[I!&o£^ 2ml CD 
PEG (1 : 1.4) MT'l^iU £ IC. 2ml©PEG (1 : 3) ^ICgl*. 1 
^Wltfe. PEG^M^I^V^y. (DMEM) T'3@iftof:t, si^T 

(Dmm (10%FBS. DMEM) 7? 1 B 53^*1 L h U ^^>®I{C J; y ^ 

U ^t7A*>f> (lxlO~ 5 M, i/?*?) £J:tfG418 (800 fi g/ml) £-^frHS^ig 
J& (10%FBS, DMEM) izmMb. 100mnr>-Y- 1/ 3 #ClCfgi|I Lfe„ $j3SSHgJ&#L 

^Cfenn^-?:hy^e/>^lSlCj:ym$:^L/G418 (800/tg/ml) 
£-£frjg#?ig:i& (10%FBS, DMEM) T*Jg#bfc 0 
[0 0 74] 

hU^i/>MtcJ; y*fflfl&£#ifcl,2 >?)\/-~7*—d\z&}i&>t. 6#tf)25cm 2 

^vt>M^^xn (n-**-. 3025) \zTMm&mtf7o~8o%m%inm&vt%m 
bfe„ =3;nz ^ k (o.o5 fis/ni, ^*zuii/y, fuytnm) z^timmwi (20% 

FBS. DMEM) K&mV. 2 H f!gi&# US ^ D1z;i/£7£f£ Jg#M£|&£L 
, ^#>^& (371C) LT&VAfclf-f hiJ^t/yB (10/ig/ml, S/^'v) 
^M7^^Z3^#|feb. V )VmMfommzm&m 7 5X^1$:$$ Als. 34"C, 
8000rpm .l^^O^O^^^o fe c ^ ^ n ;i/ fc&afttftigifilCll?© U !7Y;i/# 
-T^j^t^tfeo VC7XA9^5:80%^(D^ffi*T^#Lfe25cm 2 
=I{C^tfe^t/jN^&iII^.PEG^Tl!fe-^S-frfeo G418£^tfjg^ig:fcfc7?ig#l, 

nnr--$:#ilLfe 0 n £ (2#. 4#, 14#, 22# 

MI^>F^7^, ¥±*±> P.127-> fC^ofco 
[0 0 7 5] 

( 1 ) PCRj$?*T 

#HLfcMB&£*&#U ^Puregene DNA Isolation kit (Gentra Syste 

m*±) Scm^XtfJ ADNA£ft&ffiU Z.<b>f ) ADNA££IM£ U t: M£&fls;#M 
lft&:/^-fV-£MV^PCR&T*2. 4. 14, 22#ki hgk&ifcti&Wt £ * n- 

3 9 miE#¥ 1 1-3064057 
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yZmtfclst-o PCRmmteffiOAfigOtfJ&VMZ&zmL (Innis*,, PCRm^- 
=l7 )]/ , HBJmMM, 1991, if-v;i/-9->f ? ^ - &GeneAmp 9600, Perkin-Elmer 
*±£^J§) tC^V^f^ofeo Taq7j<U^^-ifttPerkin-Elmer?±Sg$:MVN. £j£ 
941C 5#&liM ^MT«:ofet, SH£94TC15©, 7--U>y54~57 
^15© (^v^V-ICJ: Vm-gMm.) , #*72°C20#$:35-9--r ^;i/f?^ofe 0 ^ 
V-«#^-fe#:±lC#^Et" Sj&fe^- (O'Brien, Genetic Maps, 6th edition, 
Book 5, Cold Spring Harbor Laboratory Press, 1993 ) JkXtl&Qt&r? — fi — 
(Polymorphic STS Primer Pair, BIOS $fc; Weissenbach £> , Nature 359:794, 
1992; Walter P>, Nature Genetics, 7 : 22, 1994 ^) fc/g^fco Mte^zf^^*? 
-liGenBank, EMBL^©^- # <fc U A# L£l&«IE?tJ£ t> £lC#$g b 

V^J£*T©|i5fe0!I-e^L£: (2#:HJ6Ml, 4 # : ^J&M 6 , 14# : HifigM 9 
. 22#:^j60!2) o 2#^^©^^lC^TlC^-ta^V-^-^t>*#Mtt 
(Polymorphic STS Primer Pair, BI0S*±: D2S207, D2S177, D2S156, D 
2S159 BlOSft) £MV^„ 
[0 0 7 6] 

Cac (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCCCT (IB#J# 
#1), 5' -TCATTCTCCTCCAACATTAGCA (@2#f#-^ 2 ) 

FABP1 (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(@23W#3), 5' -TTGGATCACTTTGGACCCAG (@H^tI## 4 ) 

Vk3-2 (immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (j§2#I 
§#5), 5' -TGCTGATGGTGAGAGTGAACTC (12M## 6 ) 

Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (@B#J 
#•^•7), 5' -GCTGCTGATGGTGAGAGTGA (@B^lIS# 8 ) 
[0 0 7 7] 

(2) <4yyr4*a.—J\4'7V #>(i£-S/a> (fish) 

— FrSH8?#m~ ^(^iT^~FlSH|IM^Tl-F=r^7177" 3fW*±~T994ncfE2tV&-:£& 

{Cf£v\ tlh2S, 4#, 14#, 22#^fe##M^J^n-^ (CHROMOSOME PAINT 
ING SYSTEM, Cambio*±) £Jg ^T?T & o £o 

4 0 ffliEE#¥ 1 1-3064057 



•f«f "T* ± Cj iJ VJ X 



[0 0 7 8] 

fc„ FiSHJBffitt FiSHUJ^^n 5§Wtt, 1994) icfBStifc^ 

&{ct£v\ n h 2#^-fe#:#M65>' > n-^' (CHROMOSOME painting system.canbi 

#«&^5£fcJgT*«&3*u i3P©y5^-©#^1£&*n->©e>*>^<-o 

^0^D->T^ikl h 2^m&fo& tl. &SV*tt 

Stifc (Ell) . HilcfeVNT, «^n->*, flffllttPCRicftJBLfey^ 

-fT-Sr^T. • xttHttSr^fc,, FISHICi: *J«^Stlfc 

h 2#*£&ft(D#£^®£ftT??&C:^L£: 0 fS^Ofc V^<D&HI£ LT 
Utile LT, l:h4f, 14#, 22#SSfefrS:'R«pf SA9HillS=fe#fe. 
[0 0 7 9] 

(^%#92) WXESm&^<D§9UleA/mz&&\Z h22#*£&#^A 

?XA9jJ«$: (^TA9/#22, £V>e>) &MV*fc. Sfefeftg&iWiBfc LTttV?* 
ES0JM<E14 (Martin L. Hooper «fc »J A#, Hooper^, Nature, 326 : 292, 1987 
) SrJB^fc. E14<Z)ig#&te<*B3Rm-, t7-a7;i/^ U -X 8, S?-># 
-m>#, ¥±*±, 1995>lC|B3tlfe^rj»K:«V%, ^lifitbtlt V-f 
h^-f£/>C ^atfeG418tfffiST0M« (*&*^ 2t»#A&&J: 

UA^) „ sfc"fit#& (IBIISX^N>Fyy^. ¥±*±, 1992) £>& 

£Ufc#SSlCt£v\, ^10 8 M©A9/#22^e>^^n-fe;i/$:M^bfe o #S>*lfc$* 
n-fe;Hi^*S:5«lODMEMlC»Slbfc. i®10 7 Mtf>E14£ h U ~f%/ yV^m^tc 
^ DMEIH? 3 Bifci£ U 5mlGDDMEM(CM§L£:^, ^ # D &fc>i2\ 1250rpm 

, 10#|S3&&UTJ:$&£l&V^ o SfcJRfc*? fcTV^lCfcy «fc<S<U l:1.4PEG 

(5g PEG1000,<5ftJ3ft*y&>. 1 ml DMSOO ^ *7>£6mlDMEMlC?#j!j|) 0.5ml fcfltl 
^.T^MT1^30^#«bfelfe, 10ml (DDMEM < U iliDA fc„ it*> C1250rp 

4 1 1 1-3064057 
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) 3ft{CtILfc e 24B#(^&C300/tg/mlGr>G418 (GENETICIN, i/ff-?) fciUx.*: 

n--^m5„ ^0li}3SlSttEl4ttlO 7 l^fc *J 0 ~ 5 Itfeo fe. 

M^+io%DMso<i/yv» icifi, -son tc x l o mmz&m&m 

&mz-D^T10 e ~10 7 m<Dfflfl&fr*>'f J ADNAfcPuregene DNA Isolation Kit (G 
entra System*!) K^ymMLfc. 
[0 0 8 0] 

(Koi£, Science, 260:361, 1993) „ iftlO 8 4@0>A9/#22 J; L ^ ? U -fe;i/ 

y©#>v^£lllift,fc (1.2Gy/#x50#) „ tfy^ffiMMhtz.$, V UlzMtt 

mmtts. ^u±)vmmm^.mwn2-9 „ ei4/#22-io. # n i? 

;i/!63ffett#E14/#22-14, E14/#22-25K:feW-S#AllSfeft<DfiH#ttJKT© (D~ 
[0 0 8 1] 

CD ?cmm (H2) 

^#Mft^VADNA£ltM£ lit h22#ifefefM: (Genet 
ic Maps, MIE) JkZf&M&*?-tl- (Polymorphic STS Primer Pair, BI0S*± : 
D22S315, D22S275, D22S278, D22S272, D22S274; Nature 359:794, 1992) 
&&PCR&IC J: yttffibfc. GenBank, EMBL^t©-?- df<-^ J: »J A#bfcft3lffi 

?r^r^c~ff$^c7fcjiig^^ 

[0 0 8 2] 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCTAAGAA (1B^IJ## 9 ) , 5' -CCAGAAGAA 

4 2 ffiliE4f ¥ 1 1-3064057 



TGGTGTCATTA (ffi#I##10) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (ffi#[#-£ll), 5' -TGTAGTTGGAGGCC 
ATGTCC (I2#J#-5il2) 

DIA1 (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (fB#|#-i§-13) 
,5' -GCCCTCAGAAGACGAAGCAG (@B#J#-5f 14) 

lgX (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (S!#l#-i§-15) , 
5' -GGAGACCACCAAACCCTCCAAA (U#|##16) 

ARSA (arylsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (@B#I#-Sfl7) , 5' -CAGAGA 
CACAGGCACGTAGAAG (lB?!I#-if 18) 
[0 0 8 3] 

m.lfig<D>f J ADNA£|§M£LT±fE©10S©:/^ V- ICo ^TPCRJfifFg ( 
InnisP>,gt[HB) ^f&ofcc ^©^^ ?Mtt© 2 mt±X<D^^ ^^T 
V ffigg # b 2 £fc tC O V ^ T tt — % © ^ ^ -f V - IC o V ^ T 81 # $ *l £ ^ $ © if flg jl 

#©G^>K«KaKJ<SI*ttfc£fe#ifiB, &*#i»&#fc:fcoT^<5 

^<ofr©v-;ft-K:o^Tk}:£©/^ RC&g1-£fr£^L£ (O'Brien, GEN 
ETIC MAPS, 6th edition, BOOK 5%0 „ I^lt)!#Ift7 - - CD 1 
^^*"etCA#ffi*-5#^ (Science, HUMAN GENETIC MAP, 1994, Nature Genet 
ics, 7:22, 1994, Nature 359:794, 1992^) ^ £ fr&&gW#£^ b 

fc%©T*, JKJ*tt<&"f l/fejEflftTtt^iV^ 4«©G418©i£E14fflJtei*lC0V*T. PC 

[0 0 8 4] 
(2) Wy-fuy hBffi 

y ^^feyi0 4 ~10 5 nhT-#^, RIKEN DNA BankJ;*JA^ Nucleic acids rese 
arch,13;7813, 1985, pUK19Affi3fel.4kb EcoRI-BamHI ffift) $:^n-^fcUT> 
mmmm (BgUl, SiS^M) &«&*TfcoJM&2itig©4rVADNAC#LT<Ausub 

4 3 miE#¥ 1 1-3064057 



#5p 10-23 61 69 
el£>, Current Protocols in Molecular Biology, John Wiley & Sons, Inc., 19 

ADNAJC*f"tS*JtW:A9/#220-t*l4:BI^^*ofc. #>V»fl8Jtf8s<Z>£tt© 2/ 
y-*- 71/ Stl£ H: A9/#22 £ Jt« U . PCR^tf T-^£*l£:#$c<Z> 5gS iltBMUT 

[0 0 8 5] 

(3) 7>n/*i/yfe>^>f yy-J 1 ? =L-j\jzTV &<< y (fish) 

FISHj»*ftt FISH^^n hn-;i/, 5§att, 1994) tCffiS*lfc*j£ 

tC^V^, fc: h22#^-fe#:#M6^^n — Zf (CHROMOSOME PAINTING SYSTEM, Cambio 
*±) fcEVxTfrfcofc. ^©^^ ««Lfc#S«©«fcA,ifK:;fcV^ E14/#2 
2-9 ttV*;*SS6#KHE&Lfc7gTf, H©3ltttibfcM#:i:bTt h22f 

^±©^»JCj:y, #^tV^G418ffiftttE14/#22-9 , E14/#22-10 «fc h22# 
tfefift©^T<&SV*tt:*8|S#3:, E14/#22-14 , E14/#22-25 iZ"£(DfflftmK *U 

[0 0 8 6] 

, ¥±tfc, 1995>lCffi$tlfc^^}C^o^ 0 (H»J2) "Z?f&e>jfU H h22#gs-fe 
#fe«#bT^S3il^ttSS*lfcG418|ffttESj|!|IIIS«cE14/#22-9 &SR|g* h v * 
«fcy5£5_fcW\ C57BL/6XC3H FliT^tf;* (H*^UT*t) &C3H£iV?X (H 
b7?±) £\z&vmmv fcK«USJ8EJcKfe »J 10~15<@&A 
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•nf-T* x u — & o o x 



[0 0 8 7] 

C*l] 







4 E||||^ 


m m 


<m. 


—106 10-3Q* 30*~ 


E14/#22 


9 


166 


29 


16 


7 3 6 



[0 0 8 8] 

ftl66f@<Z>&AE Sr^te L t=.&%:2m<D^°? V X L fc„ * ;* 9 M# 
£©*£*J:y, tl h22#^^$:^-r§ , 7^^EStt^E14/#22-9ti^^^ 

ssnfe. 

[0 0 8 9] 

^ v ? * ^ e> <j&*5g-& , ^i^nyjb, g»8S8t-»Mx>^ 

1987>£ffi3ftfc#SfeJcfl£V^SS:fl)tf3U Puregene DNA Isolation Kitfcjg^ 
Mtt^^-fV-0^^>PVALB, D22S278S:MVxTitfiM*©fltffi*ff«;ofc„ 

[0 0 9 0] 

#©3f * ^Vtf*, HHft©#** ^ 2 /LttodL&tfJ ADNAJC^UTff 

4 5 £©#^2 i 1-3064057 



4f ¥ 10 — 236169 
itLfc 2 fig<Df; ADNA£^ML£ 0 32 P^i$fc hLlgB#J£ ^D-:/*: U 

-^;i/ii-r^-^r-^^>rif-BAS2ooo (m±^jc:7>f ;i/i**±) ic^u^mbfeo 

*J:*;, 3f*^V^X (K22-6,7,8,9,10,ll,12 :9te^=*r;*^) (DBimmmtf J 
ADNA^«fct^Zl> hn-;i/DNA(C: C ti % E14/#22-9 £ ElA^f J i*DNA$: 1:9©M 

tf>3f*^3££^b£. (- : 01 + : ~10%, ++ : 10~30%) 

^-feiC5%^©Km©Be>tl^^r^^^ (K22-7) ICoV^T$j> JJF 
Hi, foEL J$|& AM, #pjj|. WH^e>IS0GEN (n*/3jf>s;->tt) tCJ: 

*;4V ADNA£Jfc#U *ft^*l<Z>*B«£oV%T* (HJ6«2) T^Mb£*fr£ 
^-^^-fV-©e>*>MB % DIAlfcE^TPCRMrfc^fco*:,, 2 o©:/^ 

-fCj:SMJil£ (04) {C^-r o PCRj£^ftt2%T^O-^^;i/lCTm^l&b^ 
^> IW^f^LTtiUlfc. i4 0#l/->^f,B:I, L : ffFfll 
, SM : H : yfm Sp : Th : Jftj&L 0v : #pj|, K : nc : 

^x"^^MMDNA(|tS=l> hn-;i/), P c: \l hmmWmm, (HFL-D DNAflft'ttn 

3tie>0^*O: »J, E14/#22-9tt^^>tfi#K:^v>Ta^<Z)iE^tffl«iK:iCtRL/ 
, yfroU h22#^# 1 f^is$:^#bTV^S3h^?i3b^toe>tlfe. 
[0 0 9 1] 

(^SSM5) t: h22#!fcfifl;&«f#-r£ESfflffifi3fe3r* v ^ ? >UC £ £ tl h 

* (K22-7) ®^«S:»!frS3RjCTWI§«|&#Lfe*©%MV^fe B dfUi&tf, 

]^^, Jfil«*©jffi«KCDffl-^Lfe dtl* U ISOGEN (nyjK>S?- 

^)~^MT7TirRNF^^ 

h-^h^n-A b5 b**^#--fef (DIM) ©■RNA©tfeffl&*Tfcofc. RT-PCRtt< 
Innis*,, PCR^^-o.T;i/, HBJffiJ&M, 1991>K|E£ tlfc^&lCfieo T??& o 

4 6 ffiSE# ¥ 1 1-3064057 



[0 0 9 2] 

MB : 5' -TTAAGGGTCACCCAGAGACT (BB#I#-i§-19) , 5' -TGTAGTTGGAGGCCATGTCC (fB#I 
#■320) 

DIA1 : 5' -CAAAAAGTCCAACCCTATCA (@2#I##21) , 5' -GCCCTCAGAAGACGAAGCAG (@H 
3W#22) 

[0 0 9 3] 

*<D|g^ Ej*e^©rtNAfc^ftfc#fij£4&##ffl3ftfc (05) „ RT-PCR 
o ®5tCfeV>T. M (HindIII^b^DNA+flaeIII^b^X174DNA, ^ 

[0 0 9 4] 

2£lC|!gCf@ft(K22-7) ICOVNT, Ik, ffFHL IMfc IP^ 

, #«)K^e>ISOGENS:^fflLTl|RNAS:«rim/, ±IB©2»©^>r *7-lC<fc 
|§^©RT-PCR&fTofc. f©^> DIAm±T©B!#ST% MBfofrK*:#ftjffi©# 

3StSI h*^e>tlT feU (Basse 1-Duby£>, MCB, 12:5024, 1992) , 3©*g£l& 
Th:J»JS, LtffFfii, S P : Jim K:WB1, 0v: fp||, SM: M:^-*- (_t 

IB) SraVT. MB©»g*^cfev^Tfi^S4^«T^©/OKtt*#ll^^fe^:#iLe) 
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10 — 236169 

[0 0 9 5] 

(Dmmt (mmmz) nmmzft&^t~o mmm^(Dti!,mmmmummio 7 m 

hl^lC^&ofco ^#M4»E14/#4-4, E14/#4-7, E14#4-lllC t h 4 $ 

OBW^©«l#ttJKT© (1) ~ (3) £J:y5t88Lfc. 
[0 0 9 6] 
(1) PCRfl?#T (EI 7) 

mMM&m>f;<U»MZmm£LTK M#?£££M:lC##ir£iifc^ (O'Brie 
n, Genetic Maps, 6th edition, Book 5, Cold Spring Harbor Laboratory Press 
, 1993) &tf#M'f£v-:27- (Polymorphic STS Primer Pair BI0Sf± : D4S395, 
D4S412, D4S422, D4S413, D4S418, D4S426, Fll; Nature 359:794, 1992 ) tf># 
&&PCR&ICJ: U^ffiL^c GenBank, EMBL^©^- # «<- 7. <fc *J A# U £&SB5 

[0 0 9 7] 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (SB#I##23) , 5' -TCACT 
CCGAAGCTGCCTTTC (SB^J^-^24) 

IL-2 (interleukin-2) : 5' -ATGTACAGGATGCAACTCCTG (BB#f#-&25), 5' -TCATCT 
GTAAATCCAGCAGT (gB#I##26) 

KIT (c-kit) : 5* -GATCCCATCGCAGCTACCGC (BB#|##27) , 5' -TTCGCCGAGTAGTCGCA 
CGG (BB#|##28) 

FABP2 (fatty acid binding protein 2, intestinal) : 5' -GATGAACTAGTCCAG 
GTGAGTT (ffifll#^29) , 5' -CCTTTTGGCTTCTACTCCTTCA (@g#!#-i§-30) 

[0 0 9-8] 

^ISCDllS©^^^ ^-ICoVATPCRffipgSr^ofe^^ 3#MfclC, 

&&^i$-®<Dzf^j^-iz^\ f \Tfflmznzmmmtyt>mu2ftfc B Ei4/#4-4 

4 8 ftfiE^^ 11-3064057 



7c*+. ■ 7 cent, fi«ceh4«asft#«>GrtyK«c^<««»*» 

^ y KC«««»t*U*: <XiM2«n • -®* 

^fcV-A-SDTSU. T*CttFISMMfC*«WW»»*»««'fc- A9/# 

[0 0 9 9] 

(2) -9-if >T^n v b»*f <H 8 > 
♦ ^HjMWftt <*MI2> E!4/#4-4. E14/#4-7i.JlR#t 

CiS^TKhU wntMfHHx-**"**********- A9/#4i:it 

m « 2 ; *9/* 4+i9 < ls2 > • s:M /# 4+19 (1:9) - 4:A9 ~ 5:E 

14/# 4-7. 6:E14/#4-»ft*+. 2' 3 2«®MA*)art^ Ufeifc^iS* t 
[0 10 0] 

(3) ? M t\>v*V*4*W-»<™*' t *- i '* Z ' (FISH) 
FISH**.* (JdMI2) fcM^^MtW^n-* (CHROMOSO 

KE PAINTING SYSTEM , Ca.biott) tflJuTfiftofc. *®»»- *W««>« 
E14/#4-4^9^^*iCSffitfe^. «U» 2 tttttt A fcSWS* 

4 9 lfiliE!B¥ 11-3064057 
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[0101] 

t h tern vt^zzz &mm z ti tMi8m^Esmmmu 

/#4-4, E14/#4-7$:^Xh^^ £»J:£*>_htf, (ggj600 3) fcHf«tCbT«t# 
LfcJ&«ffiSIEK:JE*fc »J10~15^ALfe o ft*£|g&3!i&2. 5 HCD^SICRV 
tf* (B#*l/7%t) ©^^C^{g!|©^fefeU^10®(DES^J8S^AM?:#ML, 

-e©J|ig*S: (^2) ic^-r„ 

[0 10 2] 

[^2] 



this 


*/ G418SH4 
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[0103] 

E14ffliia©JtlR(0««>^nSffl#tt7ET*)ofc. £ 

£<D*g*J: »J, t: h 4#Sfefeft»^Wr^rS:«fir'r«v^^ESjWie«cE14/#4-4, 

-5 IgiJ £ L T ^> 3 £ tffltS $ *l £ o 
[0104] 

(*IM8) fc: b4#^fe#:^»t>t?:^#-t<5ES^fiSfi^^^^v^XlCfe 

( i ) pcmm 

immmi) vn^ntz* %Ei4/n-7mm<Dimfc (k#4-7-i 

5 0 £tJ5E#¥ 1 1-30640 



:-:**92N&5%) . E14/#4-4ft#©lfi# (K#4-4-41 : 3r*^«l550 ICO^T 
M6) 7?a^Lfe4#l6fef*:jS?*fM^ , 7>f7-©e>*)E14/#4-7, E14/#4-4T?&ffi$ 

ft;M^tt^-:ft-FllK:ov^PCR#tf fctffcofc. 2<®ft£:%;8§# 

[0 10 5] 

(2) V+fyMffi (09) 

(HJ6«2) £H3*§L E14/#4-7gJ5fctf> 1 ffift (K#4-7-l : 3f*^ 

>teE14/#4-7£^&LTV^c 0 V^X^rV AlC^f^ 6*ifc«E14/#4-7tf)&jlO%;g 
mX^-otco H9CfcV*T, BglHHHt Ufc2/tg©KJIfi#4>V 

^>ftf-BAS2000 (*±^JC7-f;i/ivfet) ICJ: yfcfflbfc. £fl|K:DNA#^*«:a* 
Lfc„ #^->&£)fr£> 1 :K#4-7-l, 2 3 : E14/#4-7£^-r„ 

[0 10 6] 

(3) MM A«IRII^«HJeia)G418tfttttM 

=3r^^^^X(5De»t>. E14/#4-7g|3fca) 1 mfo (K#4-7- 1 :dp*93M&5%) , El 
4/#4-4**©HH# (K#4-4-41 : *r*?m%l5%) ICO V^MSfr £ J^T© «k O K. 

~10mm-(2J$TU PBS/lmM EDTA-ei£[Il$G& b £it ;* XT*-i2m&#-£ V^T3t;££ 
&5£U »M$:^XT*<«»JItf. M^0#£5mltf)PBS/lmM EDTA& 
V^fc^-^IC^U 30#~lB3fRa£$&#1fi"r$. ^<Z>^ lml©PBS/EDTA$: 
JgbT±?i£Jftyi&^ lml©0.25%h 'J T/S/^/PBS&iD;*., 5 ~10#!S^ffi*e# 

y fcr^feswit^y^ >yu iooor P M f io^raai 

>frU ftJg£2mltf)DMEM ( 10%FCS) KfflHSU 35mnr>-Y - 1/ Clit £e 7~10 
#&10%©jffllfiS:35mmS/-v- U 2^1:111, ? *> 1 tfctC*P*|lE400 a g/mltf)G418 

5 1 £BSE#¥ 1 1-3064057 



#5p 10 — 236169 



o v 



i*l&©jie*J:»;, E14/#4-7 x E14/#4-4liV^^f@f*:lCfcVNTffi^0DiES5ffl 
[0 1 0 7] 

^MWflSillT, (Hill) T»&*ifcfcM4#Sfe&#&fiijrtSv 
VXAmti&R (WTA9/#14, £v^) £J§v>£ 0 S6-fe#S*«IJfi £ It & ^ 9 x 

ESj$Hfl&#cTT2 (^>f 7f«; ^t'Jx>^MiJ: *J»A, Yagi Analytical Bioc 
hem., 214:70, 1993) &JgV\fc 0 m©«§liStt<ffi«R«— , /HtTlar^S/ 

y-xs, yy, #±t±, i995>jcaas*ifc*i6tc^v\ 

[0 10 8] 

n h i4#*£&# © «rtf ft » ^ * n iz /wc # > v j»Rg» -t z> frfcofc 

(Koi£>, Science, 260:361, 1993) . ^J10 8 ^OA9/#14 J: »J b £ ^ 9 n "fe ;i/ 

MMLt=. (l.2Gy/#x25#) „ ^>7«SSIH Lfe ^ * n-fe;i/fc*JI&ftU * 



7tf>v^mM$ ^n-fe^AK!J:*G418Ktt«fcl-4, 1-5. 3)'y*?B (30Gy) 
flS»^^a-fe^AlCi:SG418Wffi«53-l, 3-2?f 4 tfclCfcttS b: M4#^-fe^* 

[0 1 0 9] 
( 1 ) PCR#*f (010) 

5 2 11-3064057 



en, Genetic Ma P s,6th edition, Book 5, Cold Spring Harbor Laboratory Pres 
s 1993 ) fttWSttV-*- (Polymorphic STS Primer Pair BI0S*±:D14S43 
,' D 14S51, D14S62, D14S65, D14S66, D14S67, D14S72, D14S75, D14S78, D14S81 
PCI ;Nature 359:794, 1992; Nature Genetics, 7:22, 1994) PCH* 

[0 110] 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG CB***31) , 
5' -AACCAGGTAGGTTGATATGG (IB?U##32) 

TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (S*l#*33) , 5'- 
TCATGAGCAGATTAAACCCG (IS#J##34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT «*l**3 
5) 5' -TGTAGGGGTTGACAGTGACA (ie#I##36) 

; GA2 (immunoglobulin al P ha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC 

##37) , 5' -GGCGGTTAGTGGGGTCTTCA (ffl#l##38) 

.. „ amm!t ! ^onS tant , ) • 5' -GGTGTCGTGGAACTCAGGCG 
IGG1 (immunoglobulin gamma-1 consiam; . «j 

##39), 5' -CTGGTGCAGGACGGTGAGGA (jS2#J##40) 

IGM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (B*I**41 
) 5' -GGGTCAGTAGCAGGTGCCAG (ie?!J##42) 

' IGV H3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG (« 
#J##43), 5' -GTTGTGCTACTCCCATCACT (IE#)##44) 
[0 111] 

6 *lfe. *fc. ^M^o^;^fflv^c^T^i-4^0^^<^^^ 

5 3 ffiEff ¥ 1 1-3064057 
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V*. 4g<Z)G418»&TT2*ffl»MCO^T, PCRIC <}: »J tlSifiPIM^tf&ai 
^tlfe^-^-liBT', ^ffi^tl^^o^^-^-^DT'^L/feo A9/#14 fcfcSfe 
ftfltf^iffljfiT?**. *^stCli^»JH (1) ®^*^$tlTVNS 0 
[0 112] 

(2) 7;i/^-u^ir>^>f :/y *f>fif-s/a > (fish) 

FISHflMfftt O&Mt, FISHUJ^yn h=2-;K fltiltt, 1994) tCffi3*lfc#i£ 
tCftV^ t M4#SSfe#4#*W^ , D-^ p (CHROMOSOME PAINTING SYSTEM, Cambio 

JEt_t©HJg^lC J: *J , #£>*l£G418ffiH£fla-4, 1-5, 3-1, 3-2 ttt hl4#§£-fe# 
[0 113] 

(HiSMlO) t: hl4*Stgfefr^&«^-r*ESj|tBlja*^CD^r^^v9>tf^»! 
(HJ6«9) t: M4f^M5:MlT^§r £#?Sfg£*lfcG418 

WttESjffljfitt 4 # (1-4, 3-1, 3-2, 1-5) hy* «fc »JStt>±W r . ICR$> 

£W2MCH(ICR) (B#*by*±) i£ir7tf;*<Z>£fiHC J: y #^>tl7^ 8$y£MEJC 

SitfcfIL fc#&&3i«2.5H<Z>^ICRvtf;* (B#*l/Ttt) ©^ictfflff© 
^Sfefeyj&lOflO^^^x^S/a^JKfe^ffiLfc. (*3) IC^f 
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[0 114] 

[*3] 
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[0 115] 

fH94ffl©&AE&^tlbfc*g*, 64E5©^V?;*#i££bfco =3f;*^Mfrte 
, sfrfelCfewrfc^E (ICR) &&<D&&<DrplZlT2fflm&&<n&£.& # 

&©3P#©&£, "f ESj«Blfi©1ttt©Sg«>&*l6ffl#tt8 0*e*>ofc. £ 

fc, SlS©KK*l*i-4S*©HHfrK:fe^-&*&80Xi?*o fc 0 

ZL©^m£'J, M4#|ftfe«t*fett-€-©WT^rS:«i*"r *G418WffiESj»|JjS«c ( 
1-4, 1-5, 3-1, 3-2) »3p*7?gjStl3:«#bTV>S, ^9 

[0 116] 

n M4#Sfe6#»r^r©ffl#flt» 

tt&T© (1) ~ (3) JCj:»Jffltabfe. 
(1) &g«l8ft#DNA3:/Bv*fcPCRjil4Jr 
^^7V)^e)*.3-ia^©lI# (K3-1-1 : ^*^§N$25%) Cc^T 

) l•^bfel4*^^gfefrj»^M^9^v-©e^'b3-l•ettmsnfel4Sl^T^cov^ 

TPCRj|?*f€:fjjQiofec 14jffi-r/<TlCOV^T«B#StlS«ffiS*^ 
ffiStlfc (010) „ 
[0 117] 

S£>JC, I^DM^ (K3-1-1) icov^Bg, WBU MU ffFBU J»JS^e> 

Puregene DNA Isolation KittC J; U $V ADNA &3tfiU **l-£*l©ilMBK:-3 V^ 

5 5 fflSEW* 1 1-3064057 
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V- y\$&fr*>B : fig, K : TO, Sp : MB, H : 4>fll, L : flFH, Th : jftffiL pc : 
Hhffllfc&mtifo (HFL-1) DNA m^yhU-JV) , nc : V^X^uSDN 
A(ifn>hn-^ > M:*7-3tj- (HindIIlM^b^DNA+HaeIIUl<fc^X174DN 

A, ^gi£) &^"To 
[0 118] 

(2) mm&&mm#wmo<Ai8®&&M 

3r*5*?V*<D?%. 3-2|il3fc© 2 (K3-2-1 : ^#M§25%,K3-2-3 : 3f 

^§p$5050 , l-4ft5fc©H@tt (Kl-4-1 : 3f*^sM&80X) ICO^T RM^&JS* 

^*^V^*(Z>KM£5mm~10miiH£J#TU PBS/lmM EDTAT?2&[II$g?£ b fc^. ;* X 

>t 5:5ml <D PBS/lmM EDTA £: V^fc^ — U 30#~1 B#ra^iSi£tf t*£c 

-£<£>^, lml<DPBS/EDTA£BbT±?it£Ifcy Hfc£. lml0O.25% h U ^^>/PBS$: 

unit., 5 ~io#ra^ffiT? # y tr > s v> & tr^ y -r- j > v l e> mink & <fc < 

«<?-t. 1000rpm,10^K^l>b, tfc«&2ml©DMEM (10JFCS) iClgb, 35mmi/ 

l/KSWr*. 7 ~ 10 H HJ7"^>M^J: l JIIIS?:^^-^ 
fctttfU S>^-U^fe»)^10 4 M©iHJ^$:35mme/^-lx4*5ClCfl|Sb, 3 % 2 
«({C400Atg/mlODG418l:ADX., 5~70^«U ^-Jl^tf) - U©£J8£t&: 
£#?>h-r&o dO^fefrTf. W£MlCRV?Xfi^(Z)g8^Mte, G418#£ 

Mi8Wtt«iit^iBJK©iim5*s^2r3<z)*#-era^T*>* h«fe-rti 

tf, G418MffiESM^*^^^^^^^^ffl{-fe^^*^^^^^ 
TVN£fc#ifc.&ft5. ^<0|g*, (012) tCa%Lfc3i*K 3 «fl:&G418»tt<Z>IR 

2iH©jB#*/#j8#*35«n2/*- l/j&*£>#e>*l£ft*:¥i&Lfc» ICR GJ:HF£S!ICR 

5 6 ffiliE^ 5 ? 1 1-3064057 
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[0 119] 

(3) MMfi*G4181f'tt«I^MSS©FISH^ 

(HJ609 2) £H?*i&#&T% ±!B (2) T*#^tlfcG418W-ffiil|i^||HJ^ (K3 
-2-3,Kl-4-lfi5fO ©FISH^fc^&ofcc ^n-^iHFL-1^ (HII 1 ) 

iUttftbfct: b£DNA£FlTC^!iL£: (&M£, FlSHUJ^n h n 

*±, 1994) %©^MV>feo ^©^> 2fM> 

h & tfrnm s n t=. . 

3 *i e, <fc y . th 14#*&&ttgp#fST# S:«fir L fcTT 2 ffljfrRtt V tf *M 

[0 12 0] 

(2SJ6W12) H h2#^fe#:gp^»T^(DESM^©#A 
*#^£v^*A9jjifl&W23 (J^TA9/#2 W23, £^e>) £MV>fc 0 

(HJIM2) iH^fcJCfrfcofc. 2£3!IWtetfc5-l, 5-2. 5-3tC £ S h 2#2S£ 

#SP^Wr^©«fiptt«T© UK (2) JCj:yflt»bfe. 
[0 12 1] 

( 1 ) PCR8?#f 

^&Wttl*^y'ADNA&«SM£l,Tfc: h 2#|fefe#±lC#^£-rsa^ (Genet 
ic Maps,|ff|B) tf)9t>> ^#:^#i5flgA9/#2 W23lCfcV^fcffiSftfcC /c, FAB 

[0 12 2] 

(2) 7/l/;frl/yfe>;*in situA-f ~7V #4H-i/m > (FISH) 

FisHjsi^tt cmmmz) tmm^mx\ th2fiM#^n-^ (ch 

5 7 ffi$E#¥ 1 1-3064057 
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R0M0S0ME PAINTING SYSTEM, Cambiofr) fcffi^T^&o*:,, ^(D^^ 3^f^ 
[0 12 3] 

*XfcG418WttESifflJ&tfc5-l«:3fc*g* b'^i Ui^-hlf* ICR&& V%teMCH(ICR) 

(B#* i/7tt) *tliv'>^©^BBK:«ky»e>*ife8jWflaffiEK:Efefeyio~i2 
fiftAbfc. ESS* (HD6«9) Tf — HftSHbTEiilJiatc^S-Mrfeft, flltt 

[0 12 4] 

[*4] 



$4. fch2#&fe* 


It 


&&Jt"f£TT2 








SIM: ©g[ 


—20? 20-50? 50-8056 


TT2/#2 5-1 
(W23) 


264 


51 


18 7 5 6 



[0 12 5] 

, ^felCfe^tiiE (ICR) fi^^e-feO^lCTOlfflJ^fi^CO^^fe (fcgg) 

fe, ftW©jtiK^5i*iK;80|-e*)ofe. 

~ d©3B«J:y, t h 2»iSfe#«|S^WT^rS:«»'r*G418©SESj||l|flS (5=T5~15 

5 8 fB3E#¥ 1 1-3064057 



[0126] 

jfo?£rfj©t: httfcWk&**>'9 t JJ*V>9 K>f A; VM>h7*;t>f (ELISA 
) £ffi^T$!/£bfco ELISA &#TK:SE^3 ftT ^£#&UCt£o fc a • £jfC 
% #?n->m#ll^-^7;i/, SISEtt, 1987; ^-^fH, #?n->#t#: 
£**feAP9, 8*»*L 1991; ^fU £iMg£ilift&3(!r£& ^fflJS-fc>* 

— , 1993; Ed Harlow and David Lane, Antibodies A Laboratory Manual, Col 
d Spring Harbor Laboratory, 1988; A. Doyle and J.B. Griffiths, Cell & Ti 
ssue Culture: Laboratory Procedures, John Wiley & Sons Ltd., 1996 „ 

tt&6W*#UlC3:. 0.5 frbl0^g/mlg|glC(100fr £>500(Hg) fc#MRU ELISA 

^i/-h$:4iCT'-i|3-fo^tfe„ -fuv^-yif. 

M,m#£Tfmm,ttfa<D%;mc5%°?yxikm M5905)£»flHbfcPBS&, 
F-v^#±^(Z)^^c^il%4 : ^I^ilW$:^^^bfcPBS$:Mv^fe 0 20^ 

lCdr^^V^7XJfil?»$:#f? , rS^lC«PBS?:fflV\T#^bfcc zi-tJ >^b 

£ina."t-f >^rzi^- bbfctfe^bi6K*S:iD^fc- v>r ^ 

O^b-bU-^- Wtfyi', EL312e) T*PKftM£M£b£ 0 
[0 12 7] 

£^2907^ 350©^*^^* (HJISMIO, K3-1-2, K3-2-2, K3-2-3) <fc *J 
JgjfilbELISA-ejjpJlff bfe. 50«M©jKK-^ift*lR^y 7T--pH9.6T#3Wbfetlit: 
hlgMv^X^Ey *n (S/^vM6385) £967tv^?n#-f 
-Men— r-r>4fU V^XlM (S/^v, M5905) £^*£PBS"£##{ bfclfil 

5 9 1 1-3064057 
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ftftMSr fr^V^JlX^i/Z'-lfUmifLt MgM^tftft: (Tago,2392) 

£ttJ*.T>f y^r=L^<- h Lt=.$k. ABTSSS (Kirkegaard & Perry Laboratories 
Inc., 506200) ^^jDlCi UfiM5:405niiiC?)MSt^ilfc o MM^t- 
HMgMM (>T;i/^fy > • "r^—iJ, 6001-1590 ) £ fctt ti MgGJfiflc (i/^T 

£fcfcl MgG$I/£lCtt#Lb: MgG-V^gtft 13382) £7 Is- McHJfeU 

, S/#-i?««ffifc: MgG-V^«t# <»**V, A0170) T?*ftffibfc. t<D 

(*5) IC^. t hlgMfclgGtt&KtftfflStlfc. 

[0 12 8] 

*fe*«27H, 340 , 41H©3|eIlct)fe*Jl: M4*ifife#Wr^rS:«fiFbfe^r^ 
^V?* (HJgMlO, K3-1-1, K3-2-1) {C. PBSlC^^tfct hJfll^T;!/^^ > 
(HSA,i/^V,A3782) 2ml£7£ ? ^-^>h (MPL+TDM Emulsion, RIBI Immunochem 
Reseach Inc.) HW&h'ZOQ .25*s/m\ £0.2 ml fc&igLfco i CD 3r * ^ ^ 
XM^Iel^lCELISAlC^oT^ff Lfco ^©MJH& (013. 014) fC^i". ^ 

3-l-n?ttfc MgM18/ig/mliiIgG2.6/tg/ml^^l70 g(Z)lfll»*lC^m^tl^i 
[0 12 9] 

[*5] 



5. 3 -^Ajfaff^CDt: HSi<mK(ELISA) 





IgG (us/1) 


IgM (ng/1) 


K3-1-2 


0.37 


3.7 


K3-2-2 


0.33 


5.9 


K3-2-3 


0.51 


3.4 



[0 13 0] 

(HJ&M15) b M4#^-fe#;SA3f h*fitffcSiaM£^>f -f 

(H^M14) £;fcv*Tt: h7;i/^5 >^&3&Lfc^;*^v?x(K3-l-l,£l5£#!! 
14) #*>£t£44H BtC»»S:«iyflSL. Un-7«i:a!l@i^U /W^U 

6 0 ffi£E#¥ 1 1-3064057 



AP^ HmtlMx>-r>f ~74 1991> iCia^ftfc^&lC^W UD-Tl 
BS£bT&, P3X63-Ag.8.653 (^B^I^J: »J ItA, 05-565) £^J8b£ 0 967V 
:7l/-M0#K:*£&*, iara**tH&#±*«:ELISAa5^jK«fbfe. ELISA& 
ttififc MgM^^X^y V U -1- fttfiW 16385) fc^l/- MC@S>ffcb 

Tm6#li4i:ra«K:ff3&v\ n->fc6fi#fc. ^fcHSAfclfiMi: b50m 

mmm-fcm*mrtv 7 T -pm.6T?m&.5 (ig/nl<DmWi£ls. ELISA;/l/- h 

©-£?x;wci00# lt5o#£bfco ^;i/tf=¥t/#*-1zT^fibfc*3ifc: MgA+lgG+ 

U^^iHW (Kirkegaard & Perry Laboratories Inc., 04-10-17) Srffl^T^ 

mbfco MotfctfJ^f£©?n->$: l ostfgbfco r©*n->£6f@© 
n MgMR§4£?n-:/©e>*>© i ox&ofco z:©*n-> (H4B7) &3£ici& 

UhlgMir^fm^ (Tago, 2392) *m V^ELISA£?t&o £ £ r 5> ig#±$f© 

> . ^-V-ft, 6001-1590) fcigi&lC J: oT 2 #g/mUC#^bfcf«mT*te##WC 
^•Tl&ft^kMgfrofco ^tlte/W^'j K-VH4B7#£M1-£#ift#HSAlC# 
||ft©&sm#^&5 3££^t£%©T*&£ (015) o 0l5lc;i3^T, WM 

tts*±$t %smm & wm & # & i&ftg & ^ b . 

[0131] 

(£SJfefll6) G418Kffiv-^>^$tlfeH h2#^&#:^tf<Dfc: 0 a-nx^2/ 

G418Wtt"e*»Snfet h2#^fe^©T^S:^i-SA90^ (W23)( £%#gl 
, £l00mnr>-Y- l^G418 (800/ig/ml) (10%FBS, D 

MEM) Tfg^bfco fcf^-n^-f 2/ >iBJtt3t fc* &-£tr 7^ *S KpPGKPuro (WH 
ITEHEAD INSTITUTE, Dr. Peter W. Laird fr£>#-£) £ N 9 7 ji * ^ a >faJC 
fMMtSall (£$@jt) -elU^fcbfc. iflg^h'J^^MU 5xl0 6 fa/ml 

i: & § <fc e> y n © y *;77- (PBS) idB^SI b T ^ h 10 # gDNA# 
eTt'y->W- Wt7*;K) fcJB^Txl/? bntf?l/—>H> (HIS 
Ml#JM) fetffcofc. 25AF©^M"eiOOOV©*JB£S4Mi*©xl/^ ^dtKI/- 

6 1 ffitl#^ 11-3064057 



4f 5p 10 — 23 6169 

ijfflj^£lO0mm^-l/3~6#UC$tgb£:= 1 B^tClO fi g/mltf) tf a. - □ V^f V 
y ($/^"7,P-7255) fcJ:tfG418 (800/tg/ml) &^tfnfi383RJgMfifcS#&*.fc 

iBi^SS$:3oCD^^^cov^T : e4^-r^l25cm 2 7^x=l 2~3^tfi-e^#b. 

iz /I/ -&25cm 2 7 ^ ^ zi X%m b v ^ x A90flg i: £ B# izm& b 

*fel:'i&*U 3o©iH0^ 1 a ©IB 2 o © - Iliifi n - > 
#*AS*ifc*ftBtt#]Sv*. 

[0 13 2] 

E14/#14-36) ift«8^G418&»ilIbfc«**T?#* , r«£ £££ y % t h*fc 
fe^*^<bbfeESM©^n->$:m#bfe (A>f*7-a7My-X8, 

¥±tk 1995) o G418M&-=r?Xftf<ft*Hfl& &>C7Ty9 

Sb^#*WB£hb£o r CD 100mm */ - WCE14/#14-36 £3M U ¥B^G418*g 
^16mg/mlCD^i:^bfe 0 1~2 HfclCi&ifi£Sfcb 1 MISfHCG418?g ; g£lO 

x 8^7u->xn bimm&ftmKtf&itvx^fco 

[0133] 

«#j«Jfi. ^SA9iJS^f§miei: b£^ ^n-fe;b#A^Jcj; pgi#~# 

6 2' aiSE#¥ 1 1-3064057 



H^-T- ± U — Z <5 b 1 



$ID tmWklzfitevtz.. -fc©*^ 5 ^ n-fe;i/g6-a-i0H^iclt59M©G4i8jii'f4 

#tf«f%tCSSift«. Se>JC3 Hia*||Lfci:^5, 45^ (76%) <DziU--tf& 

#b£ 0 ^ *n-fe;i/&jc;i3^T&, io©^sM&ic, #<©#-£i#fc6vni 

3£>lC, ^h2#|ftfi#»^WT^±©#V-*-ate : ?-ttffl©fe«>, A9/#2 W23 
(G418jiM£©#. : KI o T ttpSTneoB (£gJ6#J 1 ) . PGllCo V>Ti±pP 

GKPuro (^|6ffifl6) £:/n-:/£:UfcFISHj?j?#£frfcofc (feKb, FISH^tt^ 

n 3fiH*fc, 1994) 0 ■£©*§£, A9/#2 W23T& (HJ£#I12) ti8S 

#A3ftTv^dfc&3*'f. PGiT*km^©A££©^£ft$T/t±fcft4 

© S/ ^ A/ S *l . pSTneoB £ pPGKPur o I £ £r # - B ©IB#I £ 

#0©T? % pPGKPuro^n-^-eiipSTneoB^^mStlSo f&fctu PG1T?«&3 
*lfc4fi©$/$f •*-/!/ ©3 2^ttpSTneoB, — #© 2 MlipPGKPurofi^©^^*^- 

r©*g*«fcy % PGl*^f#-r-6H h 2#*£&#gp##T#& % G41 

fee 

[0134] 

h2#£fe#a$#Wf/ir, 14#^fe^p^ir^$:|lI^{c^t-6V^XESm 
bttttt'Ct: hl4#^fei*®^^&^#LTVxSG418WttTT2j|!|51IS«cl-4 (II 
.75/ig/*HDV3.-UVl*/>mBt1>m* (HSfe$f9) ©G418Btft8cj»ft ©»•£*: 

I^*§IMt& o fee £©*g*ffi3i L fcf a. - n ^>f $/ > Wttt*© m%LMBtl*l-4fil 

flgio 7 M$>fey 3~7in 0 fe. 34%e>©trn-nv^e/>Wtt^«300^g/mi 

©G418#^TT'%^mt-S^^^^G418j©tt%|0f^{C^tTVNSr^^ffi||!$ 

6 3 ffill#^ 11-3064057 
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W^PG5, PG15, PG16lCo^TfcmT£> (1) \Z&V, PG15&CO V^T »3 £ IZ 
(2) ICJ: USHgLfc. 
[0 13 5] 

(1) PCRjgtff 

fc^- (Genetic Maps,fffgB) £>3*k 2 ^gl-feflslCo ; A9/#2 W 
23) , 14#t£&£MCo^T& (^J6«9 ; TT2/#14 1-4) T*#£j«Sg$*lT V>S 

[0 13 6] 

(2) 7;i/^by-fe>^in situ/W^U > (FISH) 
FISH^ffli (H^Mll) tmmz^ fc h^DNASrFITC^bfe^CDSr^n-y 

ife6#lff/i#«S83*lfc. *£V^tt 9 ;TT2/#14 1-4) ftM4#^ 

-feft^W^n-^iciyflisgstifeaiJ^KT^ri:, /Jn£v^«: (HJfi#!li2 ; TT2/ 

#2 5-D T-i: h 2&m&wmmm?u—7\zz. vmmztit-mftmft tm^v* 
sstftofc. (Hi6) ic^oM^^^t-o Htf»a?s©<svxagfe#tt^9^ft* 

<Z>=&(Z>, FITC©^3li6^CJ:y3B|K©iafV^^/J^2oCD^fe^#Wr^^ (fcfPtCTjgzi*) 

J£U:©iaftK:«fc»K »e>tifenMWttESiWils«ttfc h 2f^feftM^, 14 

[0 13 7] 

(HJSM19) t h 2S^#:g[$^^>tRt> , 14#^# I ^^^$:|s|^{C^#-r-5 

(JWMTS)^^^^^ 

^LT^£3£#ffitig£*l£G418, tfn-n V-f >> >ZlMIH£TT2 HflJB&£fcPG 5 , 
PG15, PG16£^X h <fc ViL*>±\?. ICR£fcttMCH(ICR) (H*^l/7t) 

6 4 tf}fiE#¥ 1 1-3064057 



mm^ y*<D&miz <t y m e> 8 «s§j&&ce& & y io~i2M&a l es^ 

**9f£«!©*§*& (36 6) 
[0 13 8] 

[*6] 









rntL <m 




~1<# 1O-50S6 5<#~ 


TT2/ 


PG5 


160 


26 


8 


7 1 


#14+#2 


PG15 


168 


15 


3 


1 2 




PG16 


223 


32 


12 


3 6 3 



[0 13 9] 

#f55HB©|xAE£#*tLfc*§|i, 73E©^V?X#§S£bfc 0 ^^Mftte: 
, 26£lCfcV\Tte£& (ICR) fi*©fife©*KlTT2j|||flaft*©»^fe 

£&©0#©&S, f&fr*., ESiJJBa©^m©^«)? J tiSM#:«23ET*^>ofco 
^©^<fc»j, h2#^fe#:S^^>t^t> , 14#^fe^P^m^$:^-t^ES 
(PG5, PG15, PG16) 9?g/£tB<S:##UT V^, 

»©iE»j|^^ft^«IB*&«^#bTV^Si^^^«aSi^fe 0 

[0 14 0] 

(HS6M19) *efftKUfc3p*5'7#*©3 , £, KPG-15 (9»»;PG5ft^ 
* 9*1050 , KPG-18 (5 5i# ; PG5fi*. 3r*9*S10X) ©2R5&C*fbT> PBS 
izmMhfc.il hStWTJl^^ y (HSA, */^, A3782) £7^/t>h (MPL+TD 
M Emulsion, RIBI Immunochem Reseach Inc.) £ LT0.25mg/ml©HSA^$t 
&W!SL0.2iil&&i£bfe. &&fl£t&, fttf 8 B£©** 9^ * <fc y&jfeU 
Jfil^*©ti htaft/iifej:^ hm#:/c^$:ELISA^^Mv%T^mbfe (HJfcMl 

6 5 ffi§E#¥ 1 1-3064057 
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(VECTOR LABORATORIES, INC.. AI-3060) £967Xv^f # n # # — 

Men— 5^ >^b, jfirttSW&flD;*., fcv^tf h^/clt^ 

fit# (VECTOR LABORATORIES, INC., BA-3060) fc^^T-Y^ci^-hL^MC 
bTtf^ffctf-fr l^C;i/:*-3f £7 tfy>DH©^«c (VECTOR LABORATORY 

S,INC, Vectastain ABCdf y hPK4000) £}&tJ>LT^f >^fa^- h 
3f ^> ifgfC £ bT3,3* ,5,5' -r- h5^fM>fS?> (TMBZ, ftit/<-*9 
>f K ML-1120T) CDSsMtCj: »;»3R?gttS:450n«CD?R3tft"eMbfc. ¥jtiS£*l 
fe /ci$:ifolII^0b: MgG (>>£*V. 1-3889) Zmmti L^^Xjfitff £8s 
*D L fcPBST-aPglfttC^f? L fe t /ti gtlCo ti50mM(Z)^-^^^7l V ~7 T 
-pH9. 6l?#^l,femtl h A^y'^X^y 9U—t-Jlffifa (S/^T, 1-6385) £ 

;fr3f if^^^at: h /uB.'^VXfjLfa (The Binding Site Limited, MP008) 

^UU^X^y^a.^- h Lt=.&, TMBZ (££^- ^ K ML-1120T) ©^ADIC 
J: »;»*?SttS450n«©ia3t J R'T?WfflffLfc. tife /i»SrfiFO«KSEftl© t: 

MgM (^-JViSJ > • v-ir-jj^ 6001-1590) *mmhh^V7*!M.m (S>**V. M5 
905) S*aDL/fcPBSTSPifi&JC#3RLfc 0 *<Dti5k. 2 fgftil&rftgfulCfc^T 



8) 



[0 14 1 ] 



[*7] 



:7. ^7V5^KPG15ijJ0tK 

IgM (mg/ 



(ELI SA) 
Ig« (mg/1) 



&8EII8B1 



0. 19 
0. 75 



1. 6 
1. 7 



[0142] 



[*8] 



18. ^7V5^KPG1 8cf©t Mft 

I gM (mg/1 



:8Hi 



"07-29 
3. 4 



(EL I SA) 
I g k (mg/1) 



0—5-7- 
0. 87 
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T\r~r x \j a o u x 



[0 14 3] 
[0 14 4] 

* (K9, Kll ; &lZTT2Mmm-2&^ ^^tt^tl-Ttl50^ 30JD iCftbT 
. £«79H, 930, 107 0, 1330 04® (K9) , Sfctt£tfe74H, 880, 1110 ( 
Kll) ©3EK:4jfey (l»M20) fcraSJJCHSA&Aftbfe. d <Z)^* ^ V? 
m*<DM htfmrfrZ?^ >C^t§t h 7*^£tf&#&ELISAjSK:j:oTtfcffl 
bfc (^J6«fl4#flg) . 50iM©£|*-^gWciRAy 7T-PH9. 6T?#JRLfcHSA 
(S/^, A 3782) &965^T>f ^n*>f*-^U- bjc=i— 

8007E) &2na.T>r ^a./*- hufcifc, w^*/^-gigi:uo-7i^ 

1/>*;T$> (OPD, ft3t*-#9>f K ML-11300) ©»inC<fcyBMe*Stt*:49<) 
"■©iR^-eMbfe. HSAT^L^^^^V^7^jfii?S^<Z)^HSAt: M«G<Z>jb 
*tt^!S«±#bfe. 2«ICRV?;*-ete, HSA&ffi#©#fcHSAli MgG©*flfttyt 
?#^>Kl/'<;i/T?&ofc. (H17) fC^bfc, Smcfc^TMim* 

*^"7tf;*tCHSA£:&gLTfr &©BBtfc, i»|im490n«lc£tt*iR3fc£&a*bfc 

[0 14 5] 

9 9-7?;* (^Jfeffif3, K22-7 ; **93S10« J: U^Jfilb. jfo 

«N*»©fc hmfM&miSAffi&Ev^Tfcffibfc (HilMl4#M) o 50«M<Z>^» 

-*K*3RA*/7T-pH9.6T?#fRbfe*Sk hiftiit^ft (VECTOR LABORA 
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4$3jz 10 — 23 6169 

TORIES.INC, AI-3070) ^96^^ V n # # - -J I/- MC =1 --r-f > ^ U ifil 
iff*** S: flD &V^^tf?->S»ffifc h^#*&^#iflc (VECTOR LABORATOR 
IES,INC, BA-3070) ZtUTLT A > 3f a.^- b t $ \Z tf l/foWlf ^/l/* 

7 tr 2? >DH (VECTOR LABORATORIES, INC., Vectastain A 
BC3fy hPK4000) SriUX-T^f >^r,n.^s— h ^^/*^r IT 

TMBZ (&2C<-?^ K ML-1120T) ©SSflDJCJ: »J *3R?SttS:450nii©lR3tS"^ 
ffMffbfc. #»3;ftfc*&&#£o»ft«&(Z>l:MgG 1-4014) fe^ip 

V^Xlfil^S:^inU^PBST^Pg^lC#^tfc„ 180ng/«l©t MgGJCffi^f 
5il©h: h 9vtf:*»t»tc|fcffl3*ifc. 3CD^*J:y, h22§ 

[0 14 6] 

5 jIfp©3f*^^?X (IIffil3, K2-8, 3f*^&70%) feJ:t;91ffiCD^ 
*^V?X (HS&#I13, K2-3, K2-4, K2-12, 5*tt-etl-?n50X, 201 80 
X) J:y«JfllU Mt©t hm#:/c^$:ELISA^?:«VNT^aiLfe 
. 50«M©K»-«»*flS^y7T-pH9. 6T?#3RLfe«it ( 
VECTOR LABORATORIES, INC., AI-3060) $r965^V^f # □ # >f # -^b- h \Z n- 

r>r>>fL. itm&mziijQZ.. &^i*\z*^y&m&L\i h mane (ve 

CT0R LABORATORIES, INC., BA-3060) ZttijLTJ > 3fa. ^ — h b $ £ IC bf it^ > 
tt?1ftf^;i/^^S/**-1f£7l^>DH(D^-£fls: (VECTOR LABORATORIES, INC., 
Vectastain ABC^y h) £2j[I*LT>f h Lfc^, TMBZ (ft2C<-*9>f 

K ML-1120T) 0&M\Z£Vmmffi&Z45Onm(Dmyb]g.T*WMl>fc o 

KlB&SroiRftSJEfcieDti MeG 1-3889) fc^lipi: Lv?*jlii$f £^tin 

LfcPBST?«Pg«ftC#*{Lfc. (19) fC^L£o 
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[0 14 7] 



[*9] 



9. #*7V$X*f»«Dfc bfflfcic 



mgyg (eli sa) 



K2-3 
K2-4 
K2-8 
K2-12 



124 
85 
25 
56 



[0 14 8] 

tfeb:h2S^M/t^bfe^^77')^ mmmi3. K2-3, fc«i:tfK2 
-4) lc£#660, 800, 102B£>3EHCfc>£*J (^jfe«20) £ H«IliilCHSA3:&jg L 
fee £fe=3f*^ (K2-12) lc£^63 0, 770, 910, 116 0 (D 4 mKt>tc »J 

, ^0^P^7V^^jfil^tfi<Z)HSAJCjy"t'5t: hififls/c^SrELISA&fC^oT^ajL 
(£!6f8l4#J80 c 5OmM0^-^7K^-/ 7T-PH9. 6T*#5^L^HSA ( 

A 3782) £967XT-f * D # >f Mcn-^W >**U ffrftSrflD 

^CV^Ttf*^>«IRtFil; httfa Km-V^fifLfo (VECTOR LABORATORIES, INC., 

ba-3060) itlMTLXJy**-^- V u $ e> fc if yitvv-^^jv^r^- 

£7W>lM<D&'&fti (VECTOR LABORATORIES, INC., Vectastain ABC3f y M £ 
y3cx.K- h UfcgL ^;i/;fr3fS/#*--if^M£ bTOPD (ft^-?^ 
>f K ML-11300) O^atC «fc ySf^tt£490nm©l&3£^i?ffib£o HSAT?&g£ 
bfc**^V?XjfcW©in;HSAk: h Jcfc©#fc«:&|£gLh#Lfc. — #&JBICR 
V^^-ett, HSA&&«©#tHSAli h^Kl(Dij||SA7^^7>Kl/Wfe 
ofeo (018) iC^Lfco 018fC;}3^T#Jftfci:** ^ V? ;UCHSA$:#J#> 

[0 14 9] 

(HJ6M24) K M^MiA^^^v^^j^&Cfc hfiiftii U&fcl^ 

(H;6£#!21) C^THSAT*&$L£**^V?XK9jfr££#1360 glC^S: 



6 9 
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10 — 2361 69 

^jyj?, i99i> icffiStifc^SSJcflev^ * xn-v;mjB££ lt», sp-2/o-a 

gl4 (*B:fci^ 05-554) 5:^ML^ 0 ig*?£lC0RIGEN Hybridoma Cloning Fa 
ctor (HCF, /K*X>f • -f^^y) ^10%miUV96f\ZfU- h 8*fclC££&#, 3 
H «tC«««tt»lCG418& lmg/ml^DL fee 1 ~ 3 «ra*S*ft©*gKH±»3:ELISA 

h^^v^X^y ^n— 1-6385) $r967tv->r 

;i/:T^t/#*-if^fi^ll h A^^x£i# (The Binding Site Limited, MP008 
) £#DX.T>f ^i^- h bfe^> IItlT2,2-7^V^- (3-:n^;i^ 
>Xf7!/'J >-6-x;i//ft>&) ^T^^E — ?Af& (ABTS, Kirkegaard&Perry La 
boratories Inc., 04-10-17) £J9 ^Tl&ffi L7^©Bg<[£^ :n;i/£#£ 0 r^iCo 
V^T^i^^[;fcl h T^V^X^y ^ D-^-;i/^;#: 1-6260) £967Xv>f^n 

^^-yu-Mcn-^^U PBST'#^Lfe^?:iD^., &V^^;i/* 
^rt'^-lzii^hriv'!;^ (7 7-5>i/x>, 08007E) *Mz.T 
A y3r=LS<- h Lfc^, ABTS (Kirkegaard & Perry Laboratories Inc., 04-10- 
17) fc/8v*T*feffib2«0li h{Sfltrft»tt9xM:fffc. 
[0 15 0] 

(^6M25) t: h 2#^&##A=¥;*^?x^£>(Z>b: h 
(mMW2Z) lC33^THSAT*&5gb£^*^V?>U2-3fr£>£#105B S ICflfH 

> "X- -f 7 -T * , 1991> lCga3*lfc:fri£lCt£V^ >XD-V»tei:lT}t P3X63A 
g8.653 (*B;*S5[a& 05-565) fc^JBLfeo ig#$i&CHCF (jK^X^T • -f^Vl/ 

)-£no%^a^96:ft^-i7^KW 

AtJU 1 — 3iir4^U=iD--^m^L/fe'7x;i/(Z)^#±m £ELISA&T*«r 
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[0 15 1] 

G418Wtt-e«»StlfeH h22#gs£#S:fi&#1"<&A9»ll!& (A9/#22 7 2 ; gtfgfif 
1 T'K#) fco^T, (^M16) il^^^T't b22§^#©kfrL-n V 
>f 2/>WttlCj:£Hv-:*>^£ffo£:o r 2 jji|fli&&lCpPGKPuro£:E ly? hD/Kl/ 

omm (pi. P2> P3) *&&mfo£VTm&mvvxk9m&'^<D$ 

£^&ofc 0 *<D*5H, Pl*y6fi. P2<fcUHg> P3<k »J 3 «©nMI6S!I»ffi^ 

n->##e>*ifc 0 ^#Lfe-M^Mtt^n->(Z)e)t>P3S^<D6-i 

22#^-fe#:^ $ IC fc? n. — n v i/^BftM^^lC J: U "7 — ^P>^*$tlTV^ 3 
IC^L^^ ££>lC3B|?gi&«b£:£35, -21fl (75%) 03n~-M#bfc 

[0 15 2] 

(HWH27) t: h^fim?:M^-r<5A^^U K-"7fre>tf)fc: h tft^m«l ofSEIfi 

(HJ&M15) ICfcv^flfcfcStifcfc hta^M^ (IgM) feiitS^^^'J K 
— ~?(D o H4B7 (HSA#J|I$) &tfH8F9 i*J, ISOGEN (zLysK> 

Ir^IlT, l&RNA&Ertf Ufc. cDNA©^tt, Ready-To-Go T-primed 
1st stranddfyh (Pharmacia^) Vn#* 5 #g(DffiMk$:&.m Ltc 0 
£cDNA{CoV^TfB£;^L£::/^'f V- (LarrickP,, BIO/TECHNOLOGY, 7, 934- 
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* 

iff 5p 10-236 169 

, 1989, Worde>, Int. Immunol., 1, 296-, 1989$: ##&C#^() tCfcyPCR&f? 
[0 15 3] 

CM1 ( fc: h IgM^Sfl^) : 5' -TTGTATTTCCAGGAGAAAGTG (BB#I#-£ 4 5 ) 
CM2 (|1I±) : 5' -GGAGACGAGGGGGAAAAGGG (IB^J## 4 6) 

HS1 (t: hM^nr^^^c) : 5* -ATGGACTGGACCTGGAGG (AG) TC (CT) TCT (GT) C (fB#I# 
#4 7) (8g0S^«) 

HS 2 (IU±) : 5'-ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (@iS^!JS-^4 8) 
(16ft©»^«) 

HS3 (|^_t) : 5' -ATG(AG)A(AC) (AC) (AT) ACT (GT) TG (GT) (AT) (GCT)C(AT) (CT) (GC 
)CT(CT)CTG (S^J##4 9) (6144« 

[0154] 

H4B7, H8F9&IC, 1 HISCDPCRteHS 1 XCM 1 % HS2XCM1. HS3 XCM 1 <£> 3 31 
(Dzf^^^-COm^^lZ-D^Xn^ (94*0 l£\ 50"C2£\ 72^ 3 £\ 
-f?;W A-3f>m;i/V-*L -9--^;i/-b-^^^-140^M) . ^©PCRjg^fc^- 
tl-^tlHSl XCM2, HS2XCM2, HS3 XCM2 (D V-T*HS*t*§Lfe (^S 

3o-9--r^;i/) 0 mmmmti .5%r it u - ttis&wi&. jhh^ 

f ^^^tS^iUCiiJtffilfe. ^©^JH, H4B7}C0VATteHS3 XCM2<£> 
^'^-r , 7-T^490bp©iti|ii^^5i^:$tlfe o H8F9lCO^TJi, HS3XC 

JC3£v^^;i/£LT&£&£;ftfc 0 i*ie>©PCR«ifett, ^Bab (it^H^H 
J^V^3.T;K ISg&tfciM x^-f 7-f 1995) <X>^^^C^^V^. pBlueScriptl 
I SK+ (Stratagenefcfc) £ -<DSmaIg|S&lC n — — > ^*Lfc 0 if(ig^%(Z)# 
A^tlfc^^X^ Ftf>e>*>#2, #3. #4 (H4B7) , #1K #13, #14 (H8F9) JCoVn 
t7 e»M6^-^r>*- (Applyed Bio System?±) (C J: *), igffilP^lii 

TV*5 H h$i#VH^c (MarksP>, Eur. J. Immunol. 21, 985-, 1991) , JH^c 

7 2 ffiSE#¥ 1 1-3064057 



I J I J- v 



*-J \J JL j^^^M 



(RavetchP,, Cell, 27, 583-, 1981) ©BB^ff it« U Jjg*, H4B7, H8F9&&C 
[0 15 5] 

(^MM28) t h^/c^$:MJg1--5^r^^^^^ifitfli^P,©H hfttfMgtcDNA 
(|£J6M13) lCfc^TJ&#3*u (^^M23) JC^V^Tfch*ni#jc«S:»3St 

j£L£cDNAlCoV%T, TSB©^>f v^- (Larrick^, BIO/TECHNOLOGY, 7, 934- 
, 1989 % WhitehurstP>, Nucleic Acids Res., 20, 4929-, 1992 £##tCfNgg) 

8J:»;3l#Ufc|ff|||ft*cDNAXtJf, (HJfiffiflO) tf>TT2/#14 3-2 5V? 
XK3-2-2J; ^;®#LfcJ||j|ifi3f5cDNA$:MV^^ 0 
[0 15 6] 

KC 2 ( H Mg k : 5' -CAGAGGCAGTTCCAGATTTC (ffi^J## 5 0 ) 

KC 3 (Hf±) : 5' -TGGGATAGAAGTTATTCAGC (®J#I#-if 5 1 ) 
KVMIX (fc: MgK&Bf38g«) : 

5' -ATGGACATG (AG) (AG) (AG) (AGT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 
T (IB#I#-i§- 5 2 ) (3A56m<DU^) 

* ( )tt-£©&ft©ifcas#( )l^©v^•ftl*^^^^e^g^#7Tfe^>^^$:^1- 0 

[0 15 7] 

PCR&KVMIXXKC2, KVMIXXKC3 ^-0Jffi^^t)-&-e94 o C15#, 55*015 

72iC20^\ 40iM*;i, (a'-^>ji;i/v-^ -9— v;i/-9--f^^-9600^M 

Obps (KC2) , $t450bps (KC3 ) ®M£ 0*!MI&4fo#|feffi $ ftfc. 210 

liitt n > h n - ^/ t? W« *BM^ lift m S ti & 3^ o o £ *i ?> © *iM6 j^fc li 

. SB9e> (IMSII|j|7-a7^, iiMftlM V . 1995) ©# 
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&lCt£V\ pBlueScriptll SK+ (Stratagenefcfc) ? # — (ftSmal&S V^iEcoRVgp 
&tC? D-->ytfe ( JeffijSft0ffiAStlfe^9^^ F0e> *>KVMIXXKC2E&& 
<Z)VK-#l#a-> lS9SlCO^T, tiff^7 I 6^-^r>-^- (Applyed Bio System 

, -r*eJCffi^SnTV^*l: hfelftV/c (Kleins, Eur. J. Immunol., 23, 32 

48-, 1993) , JkM1£ (WhitehurstP>, itjfE) ©ifi£BB#Ii:Jfc|fc V« 

Jk 4©M*^-^)it^e ) ^SZ:i:*^^Lfe 0 t h 

[0 1 5 8] 

(HigM29) t: hl4#^^^$r«#i-S^^5V^^Ojfil#*(Dt hfeifls 

(MMMlO) (E>£^lljSt&(£>3f*^V?;* (K15A&J: tFKlBA ; 1-4 
^^70, 50%) «fcy»jfoU Jfil«Mf»©fc h^L#:r^-9-^^^xaS$: (I»0!I14 
) iC^ELISA&fcj^T^mbfco 
CtMgGlOSJfe] felt MgG|a#:(S>y V, 1-6260) &PBST?#&JftU 96?f7>f 

^-if^Lfcfett: MgGlfetfls (7T-^>^x>, 08027E) -ktWTLX^ >*=l 

TMBZ (ft^^-^^^fh, ML-1120T) ©MKI <fc U ^fjtfgtt £45 
OnnCMt^fLfe. #98S*lfc«fl!SE^I©t: MgGl 0>?*v\ 1-3889) £ 

©^i:Lv^^ifii^S:^iPb^PBSi?^|5g&5Jic#^Lfco 
[0159] 

[t: MgG2©$f/£] felt MgG2fet#: 1-9513) fcPBSTr^U 967? 

- i?«*8ft b fcfei t: h IgG^jTTWv, A-0170) - Offx7t^fl7aF5^^ 

TMBZ 9 >f K ML-1120T) ©gsflWC <fe *jgplit?g<|££450nm<7) 

iR^STtffliiLfc. »ass*ifc«ifl!SE»©t: MgG2 1-4139) zmmt 
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■tt-^r- J. \J — z o D l 



[0 16 0] 

[fc MgG3©$ff>t] Jftt MgG3^ft 1-7260) SrlOOaM^U 

Ay T7 7-PH2. 5T?#3Kl/ 5 Ufc^ lOOmMU 7T~pH7 

#3:2111*., ^V^^^-^pS/^— ^*»Ufe*rit M«G*l# (7t-$ >S?:c> 
, 08007E) y*=L<- h Lfc^, TMBZ (fr£^-*^-f K ML-1120T 

) ©Millie J: »;»ig?gtt€:450n«©iR3feft-eiF«l/fc. #»Sftfc*««E*J©fc: 
M«G3 (S/^V, 1-4389) SrWilLV^^jfilti&aSjDUfcPBS-eapgfl&K:*^ 

[0 16 1] 

[t MgG4©$f/£] MgG4#t# 1-7635) SrlOOBM^U */>J6|ft 

A 7 7 7 — pH2. 5 T'#f* t 5 #iagfi-eifcfl| L lOOmM U >^ A y ~7 7 -pH7 

.o-eiofgic#$*u 967\-7-r^n^-f hSm-^w y*fhtc 0 shftfc 

, 08007E) &Mt>f>^a/<-Mfct, TMBZ <&jfc/<-* K ML-1120T 
MgG4 (£/^7, 1-4639) SrSfllfcb^^^lfitttSr^inL/fcPBSTaKe&K:^ 
[0 16 2] 

•^i/Jftft 1-6385) £967Xv>r?n#-f Mcn-r-f >^L/ 

> Mlttf* ^V^T^*^S/^f— h AtglT^^^ (The Bi 

nding Site Limited, MP008) *1Nx_T > *r a./<- h ^;i/*-3f S^- 

^I^Ri: LTTMBZ (££^-*57-f K ML-1120T) ©»flHK: «fc »J»5R?Stt&450n 

■©EB&fl^MSU »983*ifc*£&#oiR&SJe*i©fc MgM (XrfrXJ > • 5=- 

6001-1590) &«?fcbv>^Jij| 0>^*x\ M5905) S:»iDUfcPBST?. 

M^$:^10(C^t*c 3f * 77 ? *K15A£K16A© 2 M#"eigGl , IgG2,IgG3, IgG4 
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[0 16 3] 

mi 0] 

mo. **^0^<Dth&mMGV-79=7*iSilXfI&fflg. (ELBA) 





IgGl 


IgG2 


IgG3 


IgG4 


IgM (mg/1) 


R15A 
R16A 


2.25 
0.30 


1.98 
0.69 


0.17 
0.10 


0.43 
0.07 


7.09 
0.87 



[0 1 6 4] 

immmso) t h22mtg&faz&w-tz>^vz.Esmffim m2) 
nb22^m^^un^^^^^Esmm (tt2) ^^^^ 

thX -e^bfc6-l (A9/#22, G418, ifa.-U V-f $/>IEM£) iff 

JgM2) hf^Mffcofc b22#^^©^»lfrL-nv-f is>M&n?G 

22-l{Cov>TJ^TO (1) , (2) JC J: »J Btfg L £ . 
[0 16 5] 

(1) PCR8¥#f 

tfa-nv>f ADNA££#§?£: Lit h22#|£feflcJ:fC#3E-r 6 

Jt-E^ (Genetic Maps.f&SB) <DO*>. (MMM 2 ; A9/#22) T?#£#5tlg2*l 
TV^S10M©^ , ^>r^-^CaV^TPCRiilpg$:^T^ofe^m, (^Jfiffil 2 ; A9/#22 

[0 16 6] 

(2) -tMf>yny h#*f (tIM2) T*^Lfc#&fct£v^ t: hLiK^Sr^n 

V >f £/ > MTT 2 TO*fcPG22-l ffi <D FT&mk tC o V * Xlf^T^CO^m^ 

El 19) ICatl"., Bfifi£fl![JCDNA^*S:^L/fc. PG22-HC tt£ Ay K/t* - > 
1*6-1 ©-eftfc-iKU '>^t^S*HiSt&5ri:^&, 6-l^Bg^cf© 
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re-T- 1 v — Z o D 1 



22S*6&# lifllfr JCPG22-1 JC# A $ ft 3 £ tffflggg £ ft o 
[0 1 6 7] 

(^««31) H h22#gg^#S:#SF^-ST^^ES||IIlfi«c (TT2) ^ 

(£J6«30) T#F6ft, H h22#ggfe#S:«SFOTV^^i:««flS«Sftfefcr ;t 
-n V-f S/>Wttn2«|tt«PG22-lS:at»^ h y * J; y :£*>±tf, ICR* fcttMC 
H(ICR) (H#* U7*t) *IJ«^^^©3iS!ieiC<fcy#e,ftfc8|WJfi^ffilcffl5fefcy 
10~12<S&ALfc„ ESffljgffl«M& T- ^#UTEIg^CB^S-fr 

[0 16 8] 

3f*^f£§g<Z>&^H£ (3*11) tC^„ ff266ffi©|iAKS:^«tLfe|g^ 36E 
®-?-Vtf;*;flHK£bfc. 3f*9«#tt, ^&tc£^T?i±E (ICR) E&5fc©&& 

©tftcn2jwjia*3fe©»^ (»«) ««s«)e>fts^if^^K:j:yflssft« 0 

iOift £>ft£M#:& 8 ET'^o fc e 

fc h22mm&faZU&tZ>ESmMffi (TT2ffi#* PG22-1) 



7 7 
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4f ¥ 10-236169 

[0 16 9] 



th&fett JStt^S-^ A:8«BJ}a^JE» ®& 7->>UD£c ~20X 20-50X 50-80X 



TT2/#22 PG22-1 266 36 8 4 1 3 



[0 1 7 0] 

(HS6#l31) ®^r^^^^XKPG22-l ~3 ODlfll^^TCDtl (ggj&ftf 
14) lC^ELISA&£M^T5£*bfe 0 2 >r ^ © * * ^ V J: *J Mit U 

ifa^t^COt: hmtt;iit£ELISA&£M^T&ffil,£:o PBST?#&3ft Dti/ik: b&$E^ 
O :/ V > Z.m.tfi{fc (VECTOR LABORATORIES, INC., IA-3070) £96?? T>f ^ □ # 

YftiSLVU-fV y imifiifc (VECTOR LABORATORIES, INC.. BA-3070) *M%-T-< 

(VECTOR LABORATORIES, INC., Vectastain ABC3=- y h ) *.1RtlX4 >^a/<- h 
TMBZ 5 >f h ,ML-1120T) ©»fl0lC £ U #3RiSttt:450i»©lft 

3t«T?i¥flffL/, mmznttimz&^mi&mftKDK. MgM (^h^^, U13200 

) Sr«lfltl/V?7^jlii»S:*j|lL/fcPBS7fapg»K:#3KLfc. jg*«:*12JC^*r 



ffiSE4f ¥ 1 1 
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[0171] 
[*12] 









KPG22-1 


50 


12 


KPG22-2 


50 


18 


KPG22-3 


20 


24 



[0 17 2] 

3f*^^;* (Hi6M31, KPG22-3) lc£^79EK 940, 110 B © 3 ElCfcfc »J 
(^i6«20) ^H^JCHSASr^ftLfc. (£J60!|14) IC 

$^ELISA&&J8V^#mbfe 0 50mM(Z>^-^*i|A y 7 T -pH9. 6 T* 5 /ig 
/mljC#^bfcHSA (S/**x% A 3782) £967^ ?D*>f#-:/l/- Mcn~r 

tflifc (VECTOR LABORATORIES, INC., BA-3070) ZtiUPiZJ >^ra^- h L£ £lC 
^^>^r71flf^;i/^=¥e/^*-^i:T^^>DH©^<zf!: (VECTOR LABORATORIE 
S.INC, Vectastain ABC3fy b) £#tlX.T-f a.'*- h Ifef, TMBZ (ft^ 
-*9>f K ML-1120T) ©»iDKlJ:»;ai3ll?gttl:450n«©lR3fca!TMbfc. HSA 

ftM^bfclCR^^Tte, HSA^ftftCD^iHSAt hJntffc^ mo^JflffttAy 9 tf*? 
>FWT$)o]fe„ (H20) IC^-Tc 02OIC fcv^#t$ft&3f * 9 V^7* 

MD«>THSAfc&Kl,Tfre>©BR&, «Wtt450n«K:fe^-&lR^lSS:^Ufc. Z. 

##jg£ § Z. £ ffiB£ tifeo 
[0 17 3] 

(HS&M34) b22#&ft#*A**9*e9*#e>0fc hm^^M^A-f ^ 

7 9 ttt sE#¥ 1 1-3064057 



0 — 236169 

Vtf*KPG22-3fre>£ffell3B BlCJWKfcflfcy ffiU ^ a: D - x^flg £ ffiii^ 

u - ytfiftmmWittAF^ BW&±V-(*>tJ , 1991> iciB£*ifc;fr*£lc 

t£V^ ^xn-V«i:LTti, SP-2/0-Agl4 (*B#I^ 05-554) Ml 
fee ig*?£lCHCF (XT 'ZT^Vy) ?:10%ifc&nU963*:7l/- h 5#ctc£i£&», 
l~3M^*b30--^ffi^Lfe^a:;^©^#±?»$:ELISA^T^*f Lfe D E 

o 

[0174] 

(*Jfi#935) h22#SJg6#a$#»rfi;Rtf, 14#^fe#ap^Wf>Tr«:W«rK:«i# 

IT (mffiW26) (A9/#22, G418 f fcTsL- 

#®4m#&litf#LT^&G418Wfm2*mf*l-4 (HiS«9) £^fc„ 

□ ir;i/gife-^-|lilfe<J:t> , tfzL-n v>r S/>©tt«c©a^a:o.75Ag/«i©fer a.-n v 
>f 2/:/»flnMBitt (HJSM9) ©G4i8Btt«af«z)«-&^Hi«itcff«;ofc. 

mm&rn Lfetf^-o^-r >> ffi^M^i±i-4 mio 7 m& £ y i ~ 2 

it^ofc, ine>©tTa-n*7>f S/>Wffi^«300/tg/mlOG418#^TT' : feit 

ft^tf, bl4#Jfefe#ffi^WT^©«l#ttriMilffl©tt«cPG22-5»C0VxTJKT© 
PCR#«fJCj:yfl6SLfc 0 nSHMffitttt^y ADNA&»MfcLTfc h22#, 14# 
^#±lC^^E-tSil^ (Genetic Ma P s,fff=E) 22#§£#,£MCO V%T 

tt (HS!s« 2. ; A9/#22) , 14#$fefi#K:o V*T tt ; TT2/#14 1-4) T* 

# 3 ft T V * 5 7 ^ V - IC T PCRif ffi <& o fc. 22#Sfe<S 

# V x T ft lomo r> t>3l07-A- (D22S275 , D22S3T5~Ig^")"T~r4#^"fe 

#lCO^TW:TT2/#14 1-4 lC#&L££T<Z>^-#-##im£ft£: 0 ^±0^ 
tc«fc»J, #&tife-Mi®ttTT2jWJte«cttt: h22Sggfe#SPdS'WT^, 14#*£fe#;g|5 

8 0 11-3064057 



I J 7 JL W £j %J KJ JL 



CO 1 7 5] 

•r « v ? ^Esariis«c^ e> © * * ^ v ? 

nVT^ZZt tffltffiS *lfcG418, tf a. - □ T>f > n MWftTT 2 *Hfl^PG22-5 
hy^J:»j3i^±W r , ICR£fcteMCH(ICR) (B#* U7tt) iltilivtf * 
©^BBKIJ:y#e,tife8jttIlgJBKK:K*fcyiO-12flaALfc. ESffiffifi ( 

[0 17 6] 

*J*^fe»©*§*& (£13) ff302fl©&AE££ttLfc*£S, 16ES 

©^-V^tf^feLfc. 3f*9fi#tt % ^feJC&^Tfi^E (ICR) &&&&& 

K£Lfcl6E£©3fc^fcK:B&*fc»£fc©*#©fcS % i-<fc*>^ ESJM©* 
«©IK»&tlSfi#l4 5B5T?afeofc. 

(PG22-5) tt^r^5^««S:««rbTVxS, ^fc*?^ **«#©£#« 



8 1 



ffi£E4f ¥ i 1-3064057 
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[0 17 7] 
[*1 3] 



t tt« ^8a8aSSK» 7tt©& ~20X 20-50X 50-80* 



TT2/#22+#14 PG22-5 302 16 5 3 2 0 



[0 17 8] 

(H»»J36) <Z>3r*^V?X (KPG22-9. 10. J3<fct>*12) lC*fLT. HSA£:&$? 
Lfe 0 KPG22-9£KPG22-10lC&£gmMi&T?&3&U ■e©2jHISr«tC*gjfilbfe. KP 
G22-12lCti^|fe7a#i:9jatt2 2 K g 2«R3«tC*&lfit L 

fee 

[0179] 

htrtflc©tfefflJCttPBS-e#3WUfc»tt hft«E^n^y (Kirke 
gaard & Perry Laboratories Inc.. 01-10-11) £96:ft V>f 9 U # <4 # — ~7 V — 

O 7 U > ^ftft (The Binding Site Limited, MP008) ^iMK-X^ y^r =lK 

-htm ^;i/tf^2/#-"fefS5t£LTTMBZ (&3f<-#9>f K ML-1120T) 

^miC3r9"gP?^ 

fcKDHMgM (*B#§g£, U13200) &^?*Jfe»&$fc2tol,fcPBS^Srett£:feffi 

8 2 ffiliE#¥ 1 1-3064057 



!f$¥l 0-2 3 6 1 6 



[0 18 1] 

1 »4 ^^^^£^^±^5^^ — 77 _ 7vT 

g 22 " 12 IS 17.6 

3*32-2 50 1 " 

„ - v «*IPti-16 (TT2ES irn-yPCB**. 

(HS , v ^^^0.2.* 3®** 

Keseach Inc.) __„-x K PG-26 (TT2ES 9 



10 _236169 



,~»fc*fcP-20, P-21K^> V ^ W ' r il4t :i (Genetic Maps, 80=^ 

1 2 .23) t^^^^ 







tftffc (Kirkegaard & Perry Laboratories Inc., 01-10-10) £96!ftV>f ? rj # <i 
^--fl/-hiZZ2-^^>ifV. VtfXiM (i/?*?* M5905) £#DX.£PBS7?# 

Ufa (The Binding Site Limited, MP008) SrjDAT>T h Ufcft, ^ 

A^-^rJ/^-^efcbTTMBZ *9>fK ML-1120T) ©*JniCj:»J» 

;i/#V>-5^-*N 6001-1590) £^£L^XJfilW£^{fflbfcPBSTaPglft 
&c#^bfc 0 ^fcicov^tt (^M20) £|f!l*i&cbTiIg£:£#>ko 

fcthl4#^MO*5:Mt5 (HJ&M10) 0**5^?;* (K9) , Hh2# 
Ife^CD^Sr^-rS (H^M13) <D3r*5v?;* (K2-9) lfil?if#0>fc hififtT 
/c^^Oytt^^^O 0 . 002mg/m 1 & T "My ? ^ > F 1^ ^ T* & o 

[0 18 3] 

imi 5] 



15. ^y5vl7X^©k h#L&mg(ELISA) 





win 


m% 


IgM (mg/1) 


Ig k (mg/1) 


IgM, k (mg/1) 


PG-5 


KPG15 


10 


0.18 


1.01 


0.075 


PG-6 


KPG26 


40 


1.52 


1.26 


0.018 


3-2 


K9 


50 


6.66 




0.002BCF 


5-1 


K2-9 


40 




135 





[0 1 8 4] 

(HJIM39) t h 2wm&fa®ftmKzuntz^vxzsMmm (mF, xo) 

T& (39, xo) ©SS-fe#«^ ^*5^?*£;fcv^&4sj:<0P*WjiaK:# 

8 4 1 1-3064057 
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t h 2mm&tt-®ftmKz&n?z>zsmmi% (p-21) 

[0 18 7] 
1*16] 

tFjfefe* e&t* LftBimmm ©tfc m<o& -20% 20-50% 50-90* ioox 



TT2F/#2fg; P-21 141 20 9 0 



[0 18 8] 

(IU6084O) <3D^tfe*&l*^»©^r^9V^^ .(P-21 fi*, dp^lplOO^ K2- 
1F—4F) J: Vmifo.LAl.m*P<DK. NJfi# (HJfe#il20) R«lCELISAffi 

^ ^ v * t$ x*mm * & d i: gross s n t=. . 

[0189] 
[*17] 

ai 7. **^V»^®fch3«*gfaME (EL ISA) 
K2-1F 100 66 

K2-2F 100 156 

K2-3F 100 99 

K2-4F 100 20 



ffiSE# ¥ 1 1-3064057 



[0 19 0] 

(njs#!42) m h 2&m&fa®frmK&&n-tz>^yxzsm& (tt2f, xo> m 
mmfrtto) vmbftfcm** vv?xcoe>*>K2-iF, K2-4F auc^&tf>3f* 

e>*lfe^#«TlbJ&^V^X (K2-1F:1O0, K2-4F: 5E) tf>-t^T#ESftO&fi5fe 

ic^rt: bm&famKe>&&Z?cmiz£V&MVfr 0 P-21 T*# 

E (K2-1F) , 5 0*2E (K2-4F) lCfcV>TP-21^ffi$;n£: 3 
#^E^5l^$^fe. 15E£0)^V?*(DPCR<D*SJ|I3: (021) \ZBir B M^MiZ 
(*X174, Hael 1 1 0fttf , y 7K> £/- >) fc<fctf±&A> Ftf>DNA#^- 

^bfcc £$HcBi£=l> hn-;VilbTa= 3 r^^K2-lF, K2-4F(DEM**DNAS: 

Bg^P-2i^^r^^v^^*"e#|g^*^^^l:b. ^tf>£P^Si3fc©^*ct: h 

[0 19 1] 

(Hi£M43) h 2#^&#:$S#I^#&&^£V?*ES$0£ (TT2, XY) 
(H5feMl3) T*#ej*lfe^^5 x"^XOot>K2-18 (M* **?m<>%) ZK2-1 

$ktfm£.-? zfrz&Mhfco U2mm\t (40, xy) (Dm&frmf&zn-DWM* 

V?**CZ>TT2M (gF£&> MS) fi^«^iCJ:y^LfeICR (&&:£<!£) 

8 7 aHE#¥ 11-3064057 
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lftl&(*:WT^r©«firS:PCRi56tCj:»JttlfUfe. 5- 1 « (TT2/#2fg. 
#7«ig$;ftTV^2;|I©:/^-'f "7- (C/c, FABP1) &T$. (MMfflD T*mV 

[0 19 2] 

(^lifeM42) ©dp* ^^^^^-MK2-1F-1~10^3 <kt?K2-4F-l ~ 5 ©jfitfftptf) 
t bmttK^aM£ELISA*££ffi^T£*l,fc 0 £^2$4 ~ 6j«<Z> V^^i: y 
$8lfiLU lfa^#£>ll (^M20) fcHfiftlCELISASS&ffl^TfcffiU 

(HMM42) -e#e)tifeSSI&fr«f#©*§*i:^K:^i8fc^i-. 3f*5* 
t * e> £ £ *i fc^JMc £ v% T % £ h m# k fcatte-f-tfflMBT S 3 i: AS8 £ 

[0 19 3] 



[*1 8] 



*18. 




I (ELBA) 






Ig k (mg/1) 


K2-1F 


#i 




0.58 


K2-1F 


#2 


+ 


84.1 


K2-1F 


#3 


+ 


12.8 


K2-1F 


#4 


+ 


15.1 


K2-1F 


55 




0. 52 


K2-1F 


#6 




0.58 


K2-1F 


#7 




1.30 


K2-1F 


#8 




0.90 


K2-1F 


#9 




0.56 


K2-1F 


#10 


+ 


28.8 


K2-4F 


#1 






K2-4F 


#2 


+ 


23.3 


K2-4F 


#3 


+ 


11.8 


K2-4F 


#4 




0.08 


K2-4F 


#5 




0.06 



[0 1 9 4] 
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■flss^Sv m&{b¥mmmmi2&*&&m-ft&mm- v>( }>#>f >-i989. 

l^^nh3-;i/, 1991, 5t$!*± ; A. Doyle and J.B.Griffiths, "Cell & 

Tissue Culture: Laboratory Procedures", published by John Wiley & Sons 
Ltd., 1996 o (HJ6M19) CD£^6 Jfi&tf>3f * ^ V?;* (KPG06 ; PG16E&*. 

hJfe^f$:l%^tfPBS^T% 7;i/tl/^t-f>^Vft^7^-f (FITC) tC^Ja 
•7^^CD45R(B220)m# (77-^>i/'xX 01124A) -e#Wfl&£l£& b£„ ^ 
^5%V>^lfiim$:^^PBScfiT^^>^mt: MgM tfifa (7r-^>i/x 
08072D) £fc\$Mm£.LT\f*^yWimifit h imffifo (7r-^>^m 
>, 08152D) £Ef&2l*:t=.^ X h U7 s h7^^>7^X'j7'J > (7T~ 

^>e/o:>. 13025D) -vm&is. 7u-y-J h*bv- h>^-/3p>y > 

, FACSort) T#NfrL£ 0 LTfc: hl£&#:£&^L&VNlCRv^;*t>^ 

mizMtifhfco m22lZffi$k%:7jkir 0 mrpmmtt MgM , ijigM!imCD45R(B220) & 
^"T 0 B0|gV--^-CD45R^tt (FITC) T'fro t: h IgM^'ffi (PE) 1?*>-g>^ffl^ 

[0 19 5] 

(Hi£0!l29) , mmm2S) , (§i|JgM32) iCfcV^t: hififtSit k«U X 

mzzti^timm-tz z. ttfmm^titc.* * ? -wxusk (i-4$m^ mmm 
mzjjkhttmvftm) . K2-8 (mmmisx^m) > m22-2mmmsixim) 

CDJ¥»fi*RNAi:»J i: III LfccDNAlCO v^, TIE <Z) 

feo ##^]^©|B«©^V^^^>r > 7-ij:Genbank#C07 ^ - ^/<-^ j: UA#bfe 



ffi$E#¥ i 1-3064057 



# 5p 10 — 236169 

[0 19 6] 

• K15A (S^) 

StSfS^JS : HIGMEX1-2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (@B#I^#53) 

HIGMEX1-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACK(Z)2ndPCR 
\zmm) (BB#I##54) 

oT^fl^M : VH1/5BACK (59"C , 35cycles, Marks£>, Eur. J. Immnol., 21, 98 
5-, 1991) , VH4BACK (59X3, 35cycles, MarksP,, gfffH) , VH3BACK (lstPCR:59 
T}, 35cycles, 2ndPCR:59'€, 35cycles, Marks^>, f&fE) 
[0 19 7] 

• K2-8 k ) 

^Sfl^cM : KC2H : 5' -CCAAGCTTCAGAGGCAGTTCCAGATTTC (fE#I##55) 
Rl^I^cM : Vkl/4BACK (55^ ,40cycles, Marks^j, Eur. J. Immnol., 21, 985- 
, 1991) , Vk2BACK (55^, 40cycles, Marks?,, ffffB) , Vk3BACK (55TC , 40cy 
cles, Marks £>, fufB) 
[0198] 

• KPG22- 2 (MB. * ) 

IGLl-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (1B^J^#56) 

IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG 57) 

IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (SH#J#-f§-58) 

of^M^M :V;ilLEAl (55°C, 40cycles, WilliamsP>, Eur. J. Immunol., 23, 

1456-, 1993) , V X 2MIX (55t: , 40cycles,ffjg2tf>Williams£>(£>$g£{C&5V * 2L 

EA1, VX2JLEAD ^^l/itX'*^ L fctf>) , VJ13MIX (55°C , 40 cycles, ffffB 

©WilliamsP>0$g^lC$>SVX3LEAl, VA.3JLEAD, V * SBACMfc^^l/JfcT'*!^ L 

fcfetf)) 

[0199] 

^ti^ti^sM^Mx asmm&m (ii3i> «i3i, * sr^y - ©®^ 

fcitT'94^C15^ ^tl^ODnr^M^^^^V-lC^bfeT-- 1 ; >^*^15# 
, 72°C20^\ ^^^^©"BT^fl^c^^-rv-tC^L^Ir^ ^;i/tlt 

9 0 1 1-3064057 



^ ; ^^-9600fcm) <D*ft-Cffftofe. VH3BACKlCfctt£2nd 
PCB»:lstPCK0itt««ft (H I GMEX1-1 X VH3BACK) <D?5 4V-<Dm*Gt>l£X^ 

2 : 470bp|»£. ttft* = 400bp(*fc «HX : 510bpf*fi) 

( ^t5vF) CJ:y«lfflbfc*, (««:HindIII-PstI, «« 

k • Hindlll-PvuIK HiU s Hindlll-EcoRI) U pBC118 (£«*) 
HindHI, PstI ®& (ft*) , HindHI, HindlW U*> * Hindlll, EcoRI 

*>**> (**ic*l,*:*n->*> ^t, ^ lyed 

Bio System*!) KlJ:*K ««K*©**KW«:»«bfc- 
[0 2 0 0] 
HIGMEX1-2 XVH1/5BACK : 10* n-^ 
HIGMEX1- 2 X VH4BACK : 8 * D - > * 
HIGMEXl-2(2ndPCR, HIGMEX1-1) XVH3BACK : 5*a-> 

KC2HXV k 1/4BACR : 6 * n - >, 
KC2HXV k 2BACK : 7 * D - 
KC2HXV k 3BACK : 4#U->, 
CXMIXXV/ULEAl : 5*U — 
C^MIXXV^2MIX: 6?a->> 
C^MIXXV^3MIX: 5?D-> 
[0 2 0 1] 

#&nfe**BIW«:DHASIS(Hitachi Software Engneering) IC J: »J *tf b fc*S 

9 ! 11-3064057 
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[0 2 0 4] 
[*1 9 3 



^19 



V family V segment 


CDR3 


J CD) 


V primer 


Clone 


K15A 










- 


VH1 


VHi-8 


VRS S SWYEYYYYGMD V 


J6 (DNI) 


VH4BACK 


K4-10 




VH1-18 


GG ITMVRGLirrD WYFDL 


J2 CDXP^l) 


VH 1/5 BACK 


HI -7 




VH1-24 


APYSGRFDY 


J4 (DK1) 


VH 1/53 ACK 


Kl-6 




VH1-46 


ERYYCSGSYQDYYYYYGMDV 


J6 (DXP*1) 


VK 1/5 BACK 


Hl-2 




VHl-*6 


GGYSCYEDYYYYGMDV 


J6 (DK1) 


VK1/53ACX 


Hl-10 


VH2 


VH2-5 


STFDWPDFDY 


J4 (DXPl) 


VH4BACK 


K4-U 


VH3 


VH3-21 


EGCSGGSO-PGYYYYGMDV 


J$ (DLR2) 


VHI/53ACK 






VH3-13 


AKGDPYrDY 


J4 


VK1/53ACK 


Kl-3 




VH3-23 


DADAFDI 


J3 


VH1/5BACK 


Kl-8 




VH3-23 


SGWDY 


J4 PN1-) 


VH3BACK 


E3-3 




VH3-23 


TGFDL 


YL 


VH4BACK 


H4^t 




VE3-33 


EGGYGSVGDYYYYGMDV 


J6 (DXP-l) 


VH 1/53 A CK 


Hl-9 




VH3-33 


GGYSYGYDYYYYGMDV 


J6 (DX?*!) 


VH3BACK 


H3-5 




VH3-33 


GYSSGWYDY 


J4 (DN1-) 


VH4BACK 


K4-9 


VH4 


VH4-34 


RYSSGWYYrDY 


J4 (DNI*) 


VH43ACK 


H4-15 




VH4-59 


GRIAVASFDY 


J4 (DNl-0 


VH4BACK ' 


H4-2 




VE4-59 


GSGSYrHFDY 


J4 


VH4BACK 


H4-6 



K2-8 
V< 1 



V*2 



V*3 



V*6 

KPG22-2 
VA1 



018-8 

018-8 

018-8 

LI 

A17 

A17 

A27 

A27 

A27 

A27 

A2cM0 



QQHDKLPFT 

QQYDNLPIT 

QQHDNLPFA 

QQYNSYPLT 

MQGTHLLT - 

MQGTHWIT 

QQYGSSPTWT 

QQYGSSPFT 

QQYGSSPL^T 

QQYGSSPPW 

HQSSSLPQT 



J3 
J5 
J3 

J4 
J4 

J5 
Jl 
J3 
Jl 
Jl 
Jl 



V*1BACK 

V « 1BACK 
V«23ACK 

V « IB ACK 
V*2BACK 
V<2BACK 

V « 3BACK 
V<3BACK 
V*3BACK 

V * 3B ACK 
V* 23 ACK 



V A 2 



V A 3 



Kl-1 

Kl-3 

K2-2 

Kl-6 

K2-1 

K2-5 

K3-1 

K3-4 

K3-5 

K3-6 

K2-4 



DPL3 


AAWDDSLDW 


JC3 


v; 1LHA1 


Ll-3 


DPL5 


GTWDSSLSAGV 


JC2 


V; ILEA! 


Ll-4 


DPLS 


CTWDS5LSAGW 


JC3 


VA ILEA! 


Ll-6 


DPL5 


GTWDSSLSAW 


JC2 


VA 1LEA1 


LI -9 


DPL3 


QSYDSSL5GW 


JO 


VA ILEA I 


LI -8 


DPL10 


CSYAGSSTLV 


JC2 


VA2MIX 


L2-4 


DPLU 


S5YTSSSTW 


JC2 


V A 2MIX 


L2-1 


DPLil 


SSYTSSSTLV 


JC2 • 


Vi 2MIX 


L2-3 


DPLU 


CSYTSSSTFV 


JC2 


V Jl 


L2-7 


DPL12 


5SYAGSNNLV 


JO 


VA2MIX 


L2-5 


DPL12 


SSYAGSNNFW 


JC3 


VA2MIX 


L2-6 


DPL16 


NSRDSSGNLV 


JC2 


VA3MDC 


L3-1 



[0 2 0 5] 

TT2F ESfflmvmftMfc?' (; 
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[0 2 0 2] 

(HJM46) ^cfev^T^$4^fc^iH^J (M^17^D-> > k^11^D-> 

i . # «r^M^®B?!i tc & v> r & m $ *i r ^ s jsie^i© &m&F}mB?-mK & # ^ 
4. i, 2, 3<Dum^%t.Kh^mm^^i^Ki3»^m^(Di4ia<Dm& 

[0 2 0 3] 

-£CD#g:^& (^19) IZm-t. 1, 2 iCoVNT&GenbanklCg^^friT V^££g[ 

^JV&t5J»T^rfc©* ; En2;--tfe5llS:DNASISJCj:yffV^)tLfc. VHWf^Ttt (Co 
ok£>, Nature gentics, 7, 162-, 1994) , VK$r#& (Klein£>, Eur. J. Immun 
ol, 23, 3248-, 1993) „ V/L^m* (Williams*, , ffffa) <3D^ti3&tCt£V\ £-V 
®T>i 77^ y-*fc^lC*tfilC|BLfc. 3JCoV*Ttt (Ichiharae> , The EMBO J 
., 7, 13, 4141- , 1988) <Z)#glCgE$ *l££^fc#JD$f/t £ ©jfc^E O S>-tfe3t£ 

DNASISJCfcyffV^ 3*^UT8bpJ^±-g[f * i i: «rj|*fc bT^U**lCSB 
Lfco DN*(C0VNT(j: (Greeny, Nature Genetics, 7, 13-, 1994) 

fc«fl/VxDN7T^ y-WT^r^#Ae>*l* 0 4fc^Tttl (V). 2 (J) , 3 ( 

D) fcic. v^•ftl©^5i*^JWT^lc%Bv^3estl3Q^v^i6*S^J%:N^K« 

¥^tf>*£ti8.7b P T-&ofc 0 5lCo^Ttt£SI£gB3&J&DNASIS&teMUT l£ 



mSE#¥ 1 1-3064057 



m ¥ 10—236169 

fc©%T4DNA7}<y ^^-if (Takarafcfcig DNA Blunting Kit) IC J: »J M^g 
Lfc„ LoxPSB^I^Aofe-Z^X^ KDNA PBS246 (Plasmid P BS246, loxP2 Casset 
te Vector, U.S. Patent 4959317) te. GIBCO BRL*± J: *J ^ A L £ 0 Z.<Dzf^X 
^ KOEcoRI^^Spel-ftf^^/v.XhoI Vyjj -DNA&Jf A^S Zl £ lC<k oTXhoIfg 
UsSil^JfC^Jg Lfc^CDSr^M Lfc„ r©afc^pBS246©EcoRV-f2J$Tg[S&'\JbgESTneo 
DNA ^^Alt^7X^ FpLoxP-STneo (®23) „ 

[0 2 0 8] 

2. c57BL/6E&3fcm#MSIC/ i (igMj£fl¥««) , e«J<c-CK (isicmmm^is^ 

TT2(*fettTT2F)«Blfitt, C57BL/6 V £CBAV ?X©F 1 V? X Sl5fc-e3!>£ * 

hffl^^^-^tSl^Clfeo ^fV ADNA^-ry^U Clontechftadu 
It C57BL/6N male 1 iverffisfevA **DNA^>f ^ U - £^J§ L£„ 
?(Dt=.&>lZzfU-'7£ LTtt. J^T^^DNAgB^rj (60 mer) £J§^;k 0 
[0 2 0 9] 

M^C/i zfU — ^z 5'-ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AAG-3' (K#I##59) 

&m.K-yn-zf : 5'-TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (BB#J#-&60) 
[0 2 10] 

JSMfcS ftfc^ A *f * D - > &»|ftt, liCjtt & fctt««U jc -C /c £-£tfDNA 
P9T/t «:pBiuescript SKI I (+) y S; yX^ K (Stratagene^fc) ^\^zf 9 U — — > 9 X, 
£ (M^Cytt : B24 ; jc -C k : 025) . Ztl £>0>DNA$t#£M^T , J£*T<Z> 

J; o &CTT2(£ tz. &TT2F) ESfflDg * <Z> ^ ^tfittfcfc^iftfc (Dfc&XDZ-fVfJ 

[0211] 

~3— V^-X^Sil^ 

©Wt*, &2~IMx*y>#-£$;ri5DNAWTtf (BamHI~XhoI) 5:1 t^iLfc 
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Tu r jl v ^ o \j x 



(JHWJ35) feiAtSii^HtftS. rOi-^J&t: M4#+2#*fcttt h 
14#+22#*£&tt£#AL£v?X^# (£& 6£k) *IS-?«*TT2($fcfcj: T 
T2F)ES*WJ&S:jgv*T, (£$+ k£ : HJ6W19, Mil ^ : HJfcM36) 

3*i<5ii:#3ff#3ns. JKTK:^"rH23~H27K:few-siaifi»*©l«l8;^ii, 

[0 2 0 6] 

tUSSlR : Kp: Kpnl % B: BamHI, Bg2: BgllK RI: EcoRI , RV: EcoRV „ N: Not 
, SI: Sall % Sea: Seal , Sfi: Sfil % Sm: Smal, X: Xhol , (X):^A^T^^^ 
-E&#©XhoI-©Wjasfo 

dK: KpnlWm&&Zm%:. dX: XhoI^JWfapfiSJg^ 

(Sm/Sl): Sail ¥?f tfeS»aI$J»raptfii;*g^ (Sl/RV): Sail ^?f#EcoRV ^JWffflS 

^SBP^ : pBluescript SK 1 1 (+) ££&pUC18 KDNA 
<> : LoxPE?il 

[0 2 0 7] 

1. G418]iftt*^CDMiiiCLoxPgH^J$:A4xfcpLoxP-STneo 7^*^ F©fER 

TT2Fjj«©#t;#it£^- ^^y^T^Mfet, G418K £ Rfe*"*- & tz. #> 
fcG418»tt*^ (HiM 1 ) ©MSBKZCreU 3>tf*-X (Sauer£>, Proc. Na 
tl. Acad. Sci. USA, 85 , 5166-, 1988 ) ©fgi$@e#|-e& 5LoxPgB#I (SauerP, 
. gfjlS) $:I^DI»I^lCAtl^^^$)eo pSTneoB^^X^ FDNA (Mt&Wl* Ka 
toh£>. Cell Struct. Funct. , 12:575, 1987; Japanese Collection of Researc 
h Biologicals (JCRB) , Deposit Number: VE039) «fc y MIS**XhoI^G418Wtt 
^•fe^h(STneo) &$J»JfflU T # □ -X^f ;i/m^C&tfrC J: yDNABfJi 
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#^2 10—236169 
LoxP-STne©*fc^£iB£ifta.fc (026) . STneo©«^#faB:, 

©^^folhl^Cfnlt i:«;oTv>s 0 3?lc3©y^x^ K©Notigp&ic, dt-a* 

izy M(Proc. Natl. Acad. Sci. USA, 87, 9918-9922, 1990 ,Jt V V % JV&M 
& y J8IA) [J£*T* DTfcPg^SI] ©Apal, Sallgpft £NotIgp&tC^g| b £ %© A 

^bfeo CI©^;*^ KDNAtt, *B§HDH5 fcSwCiBIBU -feS/Si^n^ 
K¥«a^tCJ:y«l5SLfc (fflflSX^H^^AFg, 1992$MB»ttfQ) . HfSSb 
frzf^XS. KDNAtt, 1WR»|gSacIItci»;, -fiSm^JWTUTTT2F ES iffli&'N© h 

0KK^^/ADNA^-if>>rny hfflco^n-^LT, C/* ©_t$fEic#£t-t5 

*>f V ^««©DNAWr^ 0ft500&«;fcf) SrfflV^fc. i©DNA(WmiJS*T©*k#Tl 
29 V? X y ADNA £ PCRJg (g b T # ft. . 
[0 2 12] 

■fe>X^^>f ^— : 5'-CTG GGG TGA GCC GGA TGT TTT G-3' (BB#I#-£61) 
T>^iZ>^^^^fV- : 5' -CCA ACC CAG CTC AGC CCA GTT C-3* (K#I#-&62) 

hDNA : EcoRlUHfcl29"7#;*$V hMk Ins 
BLJ&rty7T-* tt^-i/X >? V-t^- TaqDNAaKy *9-"t?Hu Taka 

ra£tH©t,©£4gM 0 

S/S&tt : 94SC,3^,1HI -» 94SC, 1# ; 55fiC,2# ; 72gC,2# ; 30 
- 94^C, 45?J> ; 55^C, 1# ; 72^0, 1& ; 36® 
[0213] 

^ ffi S tl DN A Genbank © ^ - ^ /< - X & «& »; , M K»fRH i nd 1 1 1 T — 

pBluescr ipty^X * F©EcoRV^mgp&'\U-:/ 
? U-->>fLf=. 0 Z.(D~7 : y 7>. ^ KDNA (S8) &MIS*3RBamHI4:XhoI7»flJWTUT 

, y#n-;*y;i/*ft*tt^PCR«Tfir GftssofcSft) & *MK b %> © £ n - 
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^•VnrLT^i/U-X8,i;->^-^^>^, ^ ±ttf ig95 ) o^tt(c«V^ 

**ES*MOT2F^*A0fc. n2F*JttS:hU^S/>^|l3SU 2.5xl0 7 M/ml £ 

SJ:^JCHBSlC»«LT^e)5^gDNAS:jD>t, (;W*7»;F, & 

SrfflV^rxl/^ hn3Kl/-$/s>S:fj«;ofe 0 960/iF© 
&*T?250V<Z>«EE£:4m£©:eI/* fs n jK I/- J/ a yHJU&m ^X^UVWM L 

SSLfco PtfflfcfclO, 15itegDNAS:fl|V^fc||«%frofc. 1 B^lC300#g/ml©G41 
8 (GEHETICIN.S/^) 7~9B«fc£Cfc=in--t|-l 
76f@£t?y^7y:/U «l-6*l&12j*:7l/- hT3>7;i/-i> Mcfc«5&T? 
*JBS*, *©4/5fc0.2«l©##MigJf!l (ES^+10%DMSO<i/^» lC»$gU 

HTO*UT, 10 6 ~10 7 fl©JBllS^e)^y ADNAfcPuregene DNA Isolation Kit 
(Gentra Systemft) lc «fc y MS! L£ 0 3 *l & ©G418if^TT2Fifflj^>7V ADNA&M 

ra^EcoRi^xhoi (ssiJi) -eaiffcu y^fn-^^«»ai&T?^iK«-9-^ 
xfttnm&Misu m\<Dv*fy?uy hMmnm&z (028) &m3u~y 

IZ^? B m&mn2FmmT*\*EcoRU XhoI?£tf:{Cj:U2;fc©A:y K (a, b) tffctfj 
Stife. ffiM^x.£Mcfcv\T«\ £*i£>©v*-f4x2NZ>A> K#?83cU if fete 

TSPtCA^K (c) #^;fo*lS£fc#^«3*l£«, Ef*#131, #141(CfcV^a©/1 
[0 2 17] 

(^#150) fcift fii|*@ flf fflt**. ft ESij« ^©df^V^ 

(£*S«49) T^#e,tlfe^M^ffi|lI^^#:TT2F||0^#131$:^x h y ? 
<fcySt^±W, ICR£fcttMCH(ICR) (B#*l/7tfc) $£jft|^*©£@BlCJ;y# 
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10 — 23 61 69 

[0 2 14] 

2T'iSbfe7-)X^ii« JW<):« (C) «#&£tf$V ADNA 
©CM^*^^tlSDNA{|T^ (SacII—Bglll ) £ 1 TffftR L fcLoxP-STneoiffc^ 
©K P nlSft£o^Lfc%tf)£:g£^;Lfc (027) „ STneo ©JE^frftfcL 

bfe 0 PUC18 v^X^ K©V^^n- — >^aPfi©BB^I (EcoRI-HindHI) £DN 
Af fc^fft IC J: o T#S£ L 

5' -AATTCCCGCGGGTCGACGGATCCCTCGAGGGTACCA -3' (M^M^ 6 3 ) 
3' - GGGCGCCCAGCTGCCTAGGGAGCTCCCATGGTTCGA-5' (@E#I#-Sf 6 4 ) 
EcoRI SacII Sail BamHI Xhol Kpnl Hindi 1 1 
[0 2 1 5] 

tC^g!L£„ ZL(DZf^X$ KCDEcoRI , SacII gpft^ J /c $:-^^EcoRI —SacII 
DNA mft (025) £ftrAL£ 0 "r^fey^*^ BamHI , Xhoia$fi^3' 

- $9 Bglll—BgUI — Bglll —Xhol DNA$t# (025) ^jfAlfc. ZIO^^X^ 
KOXhoIflSfiL SallfflSffcicJE^ DT£^tfXhoI~SalI DNA$t£\ KpnI8r#£?tb 
feLoxP-STneolr-g-trXhoI DNA$t# A DT3tfi-?-©*R^#lRFtt, @& « £ 

, «OR*tRKpnHc J: U , LTTT2F ESjffifl&'xtf) h ^ 7 en * */ a > 

^M^^TT2F ESl^^^fj^giMA^-^^f-f 

# o * n - y tz.8XDJ&1LmMWf J adn 

LWyfU V bm<Z>7U--7£ IT, ftftJic-C/c^; Z*DNA (025#flg) ©3' 
SgODNAWr^T (XhoI-EcoRI ; *&1.4MfiaS*£) &JIV*fc. * - >f y *t 4 y V *V * 
-T»J^3R<E«IUfcn2F ES*HflS©$V ADNA&ffl|8»3SEcoRIT*?fifi:U Tbtfn- 

[0 2 16] 

(H^M49) V ^7 ^ES«MiI^«lft©t# 
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fcv*r*i±& (icr) fc#©B£©tfiicmFffl]iBi!j3fe©»F£fi (8$) #s«>e> 

*i S rt* if 3 J: 3 ft 5. i££b£22E©?*>^&lc^e>frK:^£-fe©g|5 

ESjWijs©KiR©aift&tis«#:tti8EE*e*ofc. ^t>iem 

tttfl^. ^ v"?*© e» ^100X©J*f«&^|it** ^2«#fcMCH(ICR)*| 
v ? ;* i: I, ££ftfc^vtf;*tt^T#tt£&j^Lfc. 3ft£©^- 

[0 2 18] 

(£&#551) MttSit^imm*ft;^©2m$a**©Ifc# 

¥±*±, 1995) „ ztuzm^g. n*\t , n2mfcmmmmm&?Lmi3i, muz 
-D^mmr ujuDffimmi&m®^ s^r<Dmm^n-=>t=. a *-r, #i3i, mm 

^CO^T^G418a^£©£#>35mm£/^- l/#10# (ZL©H]ggMlCfeVNTtt 

^^•yxy^myiA) ^M9#M) Jci*fe»fey*&ioo«© 

$fffl&&3MU 0, 0.5, 1, 2, 3, 5, 8, 10, 15, 20 mg/ml ©G418 (GENETICIN 
, S/^V) Sr-ttl^tl-^tfES^cfTlOHig^bfe. ^©^Smg/ml©^^ 
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^4-e250V©mffi$:4mm^©ai l/^ h n^P-i/a (165-2088, X4*5 

v K) $:fflV>TMbfe 0 xl^ hn3Kl/-J/3>Lfcj||ffll&*5ml©ES«i6JCji 

J8S$:^VNfel00mmi/-v- lx3^tC^tl-Ttli/^-H^^fey 100, 200, 300jjfflfl&£ 

life. ^#&300Wml(DG418 (GENETICIN, S^V) £-g-frig±fi^3 H |ffg# L 
, -e©^#^T'G418©tt$:#^Lfeo ^©^6? n - >#G418##TT*^ML 
fee ZLtie>©G418^Sft^$:35inmi/^- 1/7? n > :7;i/- m > h IC * T*it3®£ 
i*\ -^(Z)4/5$:0.5inl<Z)^#^^ (ES^+105S5DMSO<t/^» JCgg?gU -80°C 
(CT^^#b7bo 3S»;©l/5til23\^5^>a- h^U- MCftiL, 
#LT, 10 6 ~10 7 M©|flJS&;fr»£>>f J ADNAfcPuregene DNA Isolation Kit (Gentr 
a Systemfr) tcj: VMWkhtz.* Z. tl ©G418Jg^1£TT2F|HBg|fc/7 i V ADNAfefMBS 
SJSEcoRI (StSSt) T*$ML, T#n-*^;i/m&*»T*#««iHr y 
h&frfcW G418©ttit^$:-^^pSTneoBft*3.2kb Xhol^r^r (^n-/A) 
TG418©tt»^©|»^S«[SgLfc. #131-3JCfeV\T«§R3n€>, ^ 

ofeo 3*1 «fc y\ 5i#$4xfeG418^^'[4#lCfeVNT«|*^CG418B'ffi 

85DNA&EcoRI?gfl;Lfc:/n->rB fcE^T^if >fl?*r&*To 3*l^G418 

3 £ ^ e> , Cre l/ziy if-f- — if £ & t/ P BS185 tt«£ttttcSfc&#tC*f A $ *lT ^ 

V^#*.*>*l£. -tJ&t)*), 3tl? 3 (D^^'(4^lj:|ligM48-4{C^tfcmft^7 
^T?i^-^^(G4T8^ 

«SIS:ff 5 3 3 0>G418g*gtt*f5#131-3-5J: y ^J6M40© Affile tS6o 
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fc 0 

[0 2 2 0] 

(2&6W52) ^f#e>tlfe> ^^EttOm^M^^^cmt-S^^^ESTO^ (TT2F 

[0 2 2 1] 
2#5fefe#Wr^r*S V*tt22#Sfe&#©*A 

Esmmm (gais$&) tc (njgfliis, 35) T^Lfcayjcifa.-nw 

ft#9i8. 35) ic«fc y t h HS^feft; ($f#) &tf2#Sfefe#mtf»Sv*tt22Sifi! 

[0 2 2 2] 

JfefcflO) «fc»J*?3 0 *£fcV^fcl:, ES 

y&tBStis. ^©Es^ijis^(DB«^cfev^T^ilg6l^^^^:^M^3t^^ ^ • 

tt#AlfefiflU:©fc bSf*©%©©<frT*&<£>©-e, ESil^&^B«©#< & 
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>jf 10 — 236169 



[0 2 2 3] 

(^«SM56) tM4#+2#, 14#+22#|£<fe#: (Wt^T) ?:Mt6^tti5ift 
(*tt#954) -eSi#$tl€)t M4# + 2#, 14# + 22#*£fefls (»f#) 

•ts rt«tt*tflcM«*'e : f-^» v 9 ^ESi&yg^ e> © * * ^ v ? 

#119, 36) ^T^Lfe^miJ: ytf^„ * £TM&e>*l*3f ;* ^ V fcfc 
. ES^|[g^fi^©B^T*t: h^^:#:*^>5:t>*^«feSV^tt^^3(>^ (^#114 
, 23. 32) T*^bfe^lCJ;U^ai$tl-5 0 * fc, (HJfeM55) i:|^#lC^(Z)ES 

mas ft & cDKWjjatc as ^ t me w & jfiftfigia:^-?- ass^<* Jt© n h 

IC (£*6#937, 38) 7?^bfci:?lcS^. h**T?*>S^fcfc 
[0 2 24] 

(^flS#957) Hhl4# + 2#, 14# + 22#|fi!fif*; ($t#) 5 ft#tt#L# 

(HIISM15. 25. 34) fcHflfclC (^*«56) "IfffrSS tlS** ^ V?*IC gift 

tt^iltMb, «R&3fcyffib, ^a-vM^MII^b, /W:/y 

K-^fcflsjS-rS. l~35ira«§|L«§t±»S:ELISA^jBtf*tS. ELISA&tt ( 
HJ£$J14. 15, 21. 24. 25. 33. 34. 37, 38) lCa*bfc#i£"T?fT&V\ thift 

[0 2 2 5] 

M48-4T'#SS bfckfM££* ~>fv "f-iyf'OZ - £«flRS*KpnI (Srgit) 

¥±*t, 1995) <D^mz%^mMW4Qtmniz±mTT2FMMffi (cMisjggs) ^ 

#A It. -r&fr*>, HHia&HBSJCjBiflll/, 2.5 x 10 7 eel \s/m\(OUM^.t b 
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, DNA 5 /ig 5:0.5 mKDMBMmmzjlQpL. X U h ? U jK U- V 3 >-fe;WC96 
0/tF „ 250 V 0tffi§:Mlfc o 7~9HfHc£ Dfcn n — - & M y ? y v 

NA&ffiI|SKl3REcoRI T'MflSU. 7#D - X*ffrn%.ftWn*&m&W 

mitlz&V l*<Drty K(a) tfftfflstife. ffiraffi^SUttlcfc^Tau d©/t 
> Flciiix.Tiffe{CTBP^A> K(b) tf^ftSifca^SlStis. ^scsfg 

2F^^it^tr. %mmm&&&mmizmttf&t>n?. xt^wxmi&M* 

[0 2 2 6] 

) jcov^re^mr isfr&ffimmz&To^miz & v&mvfro m&wsifc^ 

^fc#&T-iga^G418Iliffi|fc£J&#L£ 0 G418^g9~ 14 nig/ml© 5 ~ 7 H H*S 
#£*To£^ G418^S:4 mg/ml JCTlfig^U ig^l^&fr 10-13 B ^}C£ 

IH£|gI32lC*-r o 2S?R«3»T»ttH32©(a) <Drty\*WM&L. A> K(b) <Z>£* 
lC&£Zl£:#^,>®£;ft£o 0*. W*a!G418Wf£|jfc2 ,3,8 iCfc^TA:/ K# 

S:*lfU -etl ^4X59^^36^, 43tW2|fc, 49|*ifJ 1 
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#*f2 10 — 236169 

ofec ZO^^^HKM^mjemmtlbBg/mlt^h. 4, 5, 6, 7, 8mg/ml© 
#»lf^lS?R^G418Bttt*©aife€:ffofe. #131, #141^*l^*UCO^T 100mm 
>>^-l/ftlOfelCl^^fey^jl0 6 {gcDmj8g$:iiSL„ ±IBO#am©G418$:-g-t? 

g, 8mg/ml<Z)S/^- l/lC33VNT^e>*^nnzi- (#131 : 12*fU #141 : 10$c) £ 

ftG418»tt«5^yADNAS:«|5SBl^EcoRIi:XhoI (^S3t) T?$l!ffcU Ttfn-* 

Sfll7 ^0«*S*lfett^ii}bfc. -e©|g*#131«5fi*CDl«; (#131-3) # 
SIT WI/ffi«*rT?*5£V^*gJli&»fc. #13ia*©6«jK:oV^T©i^1f>^ 
n*;MPIf©fi*$; (028) iC^-fo ^£MTT2F#Hfl&T*&EcoRI. XhoI^tJcj: 
y2#(Dg4fcMA>K (a, b) #*ftffiS*lfc. #fflyi//l/ffiHifiifca.tt (#131, # 
141) ICS^Ttt. ±&<DA> Ka#?ft$cU «ffe»C/t> Kctf^btlfc. (HJ6«4 

9) o se>Jci®fllTi/^/*««*S4i*z:i:K:J:»;, t)^-^©^4SA> KbtftB- 

£cU KcCDfrfc^Sifc^aiSti*. 0*3 (#131-3) £E>?n-> 

© T 1/ tfQHS $ *l £ *> <Z> 1* tb Z> ■ 
[0 2 19] 

(H5gM52) StMift^tR3j\=ES^TT2Fj|IIIfi|*^ & ©G418WffiT-* - jftfi^ 

2£*fiM51T##S*lfc&#m$BpfiW7 Wl/«fc«t* (*«£G418iftt8;#131-3) 
©G418©tt^-j&-3ft^&J^T©#JBlCJ: yiife^Lfc. G418j6f4£^-#-«te 
^©M{8HcffALfcloxPiB#J (HJM48-1) CDrat?asffi^M6&jia«AS:iei'rCr 
el/3>^-i£fcte^&^tf3&^/<*#-pBS185 (BRL) £ (*B*R«— , A^T* 

y-a7;i/^'J-X8,s;->^-yf^>^, ¥±*±, 1995. fttfiSMige), 

H»E^ffJ#. ft3$BF&©glKSfl!N P255-. 1995. ¥±*±) <D#&tCt£^#131- 

3S^I|A L£ 0 #T3T^ffl^£Tl^S7^ 

SJC»»UT^e>30A*©pBS185DNAS:iD^., ^- >/\°;i/"tf-- (A>f:*9yK, IS 
Jaft^-V hgaKS-tf-f) SfflV^Tail/^ hnsKl/-S/3>S:f?J&-ofe 0 960#Ftf> 
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[0 2 2 7] 

m& v - # - & mmm52x*B ist^Mizzym^fc. gaisw & v - # - 

*te^(Z>j^$!ffC|fpAL£loxPlg#| (Hi£#[48-1) (Z>raT§P^#^^iamA$:^r 
tCreUzi>^±~ Hi&ttlt&tsmm^? Z-PBS185 (BRL) £iy£#[52(Z)#& 

-^T*n>:7;b-x> Mc&S£T**g5@£-t?\ -?-©4/5$:0.5ml©^#M^ (ES 
igifc+10%DMS0<$/**V>) fdlb, ~801ClCT^## tfc o ^ »J <Z)l/5&12*if 

NA^rPuregene DNA Isolation Kit (Gentra Systemfcfc) lZ£*)MMLfc a 3*l£> 

<DGmm%&Tr2FfflM>f ; 2±mk*mm&mEcou (%mm) T-m-ftu y#n- 

^^H^lT^Ittf 7 h£*T£V\ G418©tt^^-$:-^^pSTneo 

B*3fe3.2kbXhoIWf^S:^n->fhU, (ai8»tt*£^©|$;£-&flt&L,fc. 
[0 2 2 8] 

(HJ6«61) 

(Z)^A 

iMJB&ffc (TT2Ft*J^ G418. fcTa-n^ $/>S5g£) HKD311C (Hj6W68-(2)) 

m\Zfi^>fc a »e>tlfcG418©^4i^fc©^■b8«c^C0V^TIgM, D14S5437^-fV-£ 
M^fcPCRtfffi (H^M68) SffofeM*, 7*fcifi8«cK:feVNTfll#*««imS*lfc 

1 0 5 fflfiE4Wl 1-3064057 
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[0 2 2 9] 

£ |*nfc& JaftS^ /c ^a^^-^^V ^ XESM^HKD31-8^ £ © ;* ^ 
V?Xffr£& (§&6&#[10) «^bfe^tcj:yfft5fe. ftl88-f@<D^AK$:# 

icr) ft#©efe©*tcn2ffljfisr3fc©»£6 (s^) *«««>e>ti**»ife>*^c<fc 

£ (95%J^±) ICSF£&© (ES«fffl&JC**-r«) 3f*^*;*-e&ofc. 

tt*t#fi«» «^^^^^^Esiij9s^tt^r^^^ti$;^0"r^^, -r 

[0 2 3 0] 

(3) Hhi4*g&ft»rtf (ifMMMMfc^&^tf) ^jitswemii 

^6M61- (2) T'fE§gL£3r*-7x^;* (HKD31-8fi5fO fr££^12Mifr (# 
1) *fefcfc£&7iafl> (#2-4) KSSjfiiU JfitfjfcfKDt: h*t#»SS: (H|g«14 

) tcftVNELisAiss-e^abfc. PBST?#3RUfcmt K^n/y>*«^ (*/ 

?*V, 16385) „ &£V^j:^fc h&^n^U > rilffift 13382) 
V^tt^fc h&jg^n :/U > a^ftft: (Pharmingen, 08091D) £967Xv>f # □ # ^ 
MC=3--rW V^^jfil^f (S/^v. M5905) SriD^fePBS-e^ 

^^-(T-he-B-intting-Si-te-tiiirHed; — MP008)- %b-&V^%-^-)V7>t*->y~#^^MWMt. 

h&ffi^n:/';> r«#ttt 0>**V. A0170) £#D;iT >f >3rn.^- h L£ 0 & 
5 W*fcf;*-^>«»ffifc h&&^n:7y >ajft#t# (Pharmingen, 08092D) 

10 6 mSE#¥ i 1-3064057 



(Vector, ABC^y NPK4000) ^Mt^>^/<- h Lfe. 
-1?3SICi: LTTMBZ (&£/<-^>f h, ML-1120T) ©»jflDK: J: »J»^?gttS:45 

JtfWfVyigK (CAPPEU 6001-1590) , IgG 14506) , IgA 

, 12636) *^*xfam*mtohtc.PBs^&^mz%mLfc*0£}tmLmm*v 

fee ha«?:»3Sf S^r^9"7^^«^8ISgSnfe. ££{C (HMM29 

[0 2 3 1 ] 
[*2 0] 

SI20 7 V fcMKftSgf (ELBA) 

^7^X %t 7 ^% t H&Wfr (mg/1) 

IgM IgG IgA 
#1 90 270 1250 0.46 

#2 99 370 820 0.23 

#3 99 550 1460 0.32 

#4 95 340 2300 0.06 

[0 2 3 2] 

(4) bM4#&&flefftfr <ifttt««aH5*&*tr) ****** fcfcttffifl** 

££0961- (3) hffifl^«»«#fcV^:* ^Ttf *#3 (HKD31-8 

hlfil?iT;i/^^ > (HSA„ A3782) ^T^n.7^>h (MPL+TDM 

Emulsion, RIBI Immunochem Reseach Inc.) £ LX 0.25mg/ml(MSA?§?& £ 

1 0 7 mSE#¥ 1 1-3064057 



10 — 236169 

WgU0.2nl&2«Hfc£ic2[gj&fttc&!£u £ S> K2»|g|fcK:PBSlCigj5f L 

4) lCt£^ELISA&T^mLfc 0 HSA&3-^>f >?*U ^/M-^S/^-lftUBl, 
^*atl hlSfiffLfc (The Binding Site, MP008) , JfifcMgrJaft A10 
70) , tn,\l Mgajfrffc (Kirkegaard & Perry Labolatories Inc., 14-10-01) 

->m#^^AF5, i^l±t>fx>r-f7^^, 1991> lCiB£*ifc#i&&c^ 
V\ ^xn-vM£LTfcL SP-2/0-Agl4 (*H:£i^) fc^JBUfc. 
i£©3BtfeJC, e>l>llii£lft»; ffiU (H^J24) tC^PEGJCTiffl 

rl #920mg/l , 7 2 #520ag/l , 73'jtflUg/U r 4 #140mg/l #^b^ c 
[0 2 3 3] 

tt^ft©jWISfe, tMfflBgliC^lOO^'M/mli:^^ J;e», HCF (l7^7-5» 
£5%§s;&tlb, HAT (*B;$;$g^ % No. 16-808-49) W£lmg/ml0G418£^;&n b 

welHci00/*l-ro96rc^l^- h#&L,ig#Lfc„ i&*8B @KJ&*Jt»&*g3ltb 
, (S&6&M14) KHS^ELISASSfCioTt h^I^A-f ZfV K-V©X^ v> - 

£/#*--felgi$}fifc h&&yw7V > T^tffift (S/^V. A0170) 
TTMBZ *^>f K ML-1120T) ICfcyfcffiUfc. ^tt*fM©^j3toJi 

tf>0R?fcM& LT^flJfeU ^x"7^ #3£ *J74ig, ^ vtf* #4J; *J 

29fi©»tt?x;i,&fcfc 0 *^HSA^m&=3-^-f >**U 

MMftfc hM^n^y > (Tago, #2392) £M t: h ytiil^oJaHSA 

ififa&x? v -—y?vfc 0 ^*^^?*#3©i&^&3MM£££^7£967t 

L£^x;wiyi/- hltfe&fc 74M^3J:t>*29M-efeofe 0 thrilSf 

10 8 11-3064057 



x \y d o \J ± < 



mmz^-T<y>n^ 7;^u7^77^-^t^tM g GM (z 

ymed labolatories.Inc., 05-3322) , ffifc MgG2ffi# (Zymed labolatories, In 
c., 05-3522) , MgG3#tft (Zymed labolatories, Inc. , 05-3622) , Jafc: 

MgG4#i# (Zymed labolatories, Inc., 05-3822) SrMV^T (HJ6M14) Jcftv* 
ELISASfTHflfcLfc. Rtt*n->ttfcMgGl#27, IgG2#ll % IgG3#2, IgG4 

[0 2 3 4] 

Zl©|§*J:»;t: h^*^ (Mi!) S:^tfl4#SSfi#aiS^Wf^S:jliJSrt- 6ft 

&&tfLftmm. &(Ax&vvxEsmm&m**^vxKKh<D*yrtir (hsa 

) fe^ftt-^iiiKiAoT^ tSJKWWfcMg/e. rfiiOtaa^cj:^: 



A 



[0 2 3 5] 



Wrtf (ffiftsautfc^&^tf) *es*hjb#hkd3i-8k: (^»ji8 

*>*l£lfn-nv^>^\ G418-MiSEfft^l3^{C0V^TPCR^|ff (Hjfe«18) £ 
*To fe 0 ^MLfe^ ^ ttl4#|fefc#W^O V*T ttlgMfc £ tfD14S543CD2 
S (£160068) , 2#ggfeftWf^r{coV^TttVKlfcJ:OtFABPl(Z)2S (£^Ml2) 
T*&S 0 8**tCfeV%T4«^T©V-*-©#^flt®snfe. 

#19. 12) 0 H34fc^-T o Mmz&^TiZ7u-7lZ/\J7V ft^X 

t-6i!ftiCLfeSfefi#/jNWf^3V2*««S4lfc Q *4ie>©««J:y, KH13«14#*£ 



10 9 



ffiKE4$¥ 11-3064057 



#3* 10 — 2361 69 



[0 2 3 6] 

A 

(iftttS**^ &fiiJ#i-*V9^ESJlBJte«cHKD31-8K: (|^M35 

fcfcTa.-nv>f G418ziM©tt^l2^{Co^TPCR^#r (HI6«35) Srfro 

fee gffilfc^7>f V-til4#Sfe-feff:Bf>ttCtDV>TttIgMfi J;t5D14S543CD2S> 2 
2#^-fe##r#{COVNT&IgA.. D22S315, D22S275, D22S278. D22S272, D22S274 

asm amffiM2) t*s 0 ^o^m, lottK^Tse^T©^-*-©^** 

SS^^tlfeo ^ i ;2^©e)t>LH13^lCfeVNT«8S*IgM, D14S543, Igl, D22S275 
, D22S274©5@©V-^-©^^a^$nfc©T\ i©«cttWr^rflSStlfck h22 
#gl&#:£-i-tf£# 3. £>*l£ 0 £ £lCLH13fCo^T&l: h22#$£&£Mf n 

fe 0 ^^fct>r©^lil4#^#:»T^fe<fcm2#^#:^^|m^tC^-rs 3 
[0 2 3 7] 

ammwev tvzm , i4« m&mm) , 22# (st#;igo $g 

te22*Sfefi# & 79 * h*>f (Izumi^ Exp. Cell. Res., 197, 229, 

1991)— -/W-#-B-^-S^ 

110 ffiSE#¥ i 1-3064057 



i4#sftfi# mx) Rxf2m$k&{tm&mftt:*wir&vvxEsmjm (tt2fs 

^^T^^^MJ:*;#fe^^f«^||^Sg (Johnson*,, Nucleic Acids Resea 
rch, vol. 23, No. 7, 1273-, 1995) #£*1&G418, tfrL-nv-f 

tfs ^ (»i#> fefctfbrv* 18, 35) iz&y 

muzftz* (^MM63) Tmbtifcm&&ffi{bmm%.&mmxmv&vfr-DK 

M4#»ft# (Wtf) &Of22#»ft# (WMr) fe«#**T9*ESlMM* (TT2F 
G418©£. fcTa-n^^ >>>©&) ^©/W $rnv>f S/^&SV^i^* 

[0 2 3 8] 

(^*6«61, 62, 63, 64) *i* k: h^ft^te^fc^tf^-feft 

£Kg£$*i<E>fc h&fttf (H^M14, 23, 32) T*Lfc#&K:«fcytfeffi3*lS 
MftftMfcLfttfllgi k ( LonbergP,, Nature, 368, 856-, 1994) 

$e>{c, (^M37, 38) -emLtzjjmiz£vmm, ii^t^mi, 

1 1 1 ffiIE#¥ 1 1-3064057 
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[0 2 3 9] 

CD tM4#»iii m&nmm&*z<£ti) x.'&iiMmm&ftmR am 
nuea* e> © * ^ v ^ 

M&*xm^v*Esmmmni3frb<D**^'?'yxftm$ (hjsmio) ^t*^u 

bfe 0 3f*^f@#W:, ^felCfcV^TfiiE (ICR) &&(Dm&(DiplZTT2MMm%i 

©SF^-fe (a^) *«»«)e>tis^if"5 3^jc<fcy¥g)£$4x«. h^l^oee©^ 

[0 2 4 0] 

(2) fcM4#gHS#Wi# (m^Sfiftit^S^tf) &tffci'h22#8Sfefl;»itf ( 

22#5feft#Wftf (egUfcte^&^tf) Srl^^iC^TSrasffim^S^, ac#| 
*^^«^^^ESiBjtei*LH13^e>©^^9'7 9^f^jERtt (USSMlO) #T^L 
fc fx ofc. tfll4fl|©aAE«:^«l/fc3ig^, 22E©^V?*#gg£ 

L£c =**5fi#HU ^&K:£v^?i±E (ICR) fi3fc©fi&©tjncTT23ME&5fc 

3®#g*«fc»;, M4#ggfefl;»r# (St#:«^iie^$:^^) jfttffc h22#* 
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J- V 



[0 2 4 1 ] 

^*6«65- (1) Z*ftmVfc**5^yx (KH13fi5fc) jfr&£«40H HfcSjfilL 
, ifil^cfiOt: htni^SrS: JCttV*ELISAj$ST?lftfflLfc. PBST*#^L 

fc£tfc h^^n^U > K&jftft (Kirkegaard & Perry Labolatories Inc., 01 
-10-10) &5Hfc*&fc h $r a (Vector, AI-3060) Srn-^ 

-f>^U V?xMl?» M5905) S:ft^.fePBST#&«bfejfii»«»S:j)iiiL 

, ^T'^t^^-lf^f^tfc h^ffiyn^y>i»«tt# (The Binding Si 
te Limited, MP008) ZbZ> U & X-MWMtii H h&&yu > y & 

Jfift 0>^v, A0170) *mXTJy3c=LS<- h bfc. ^Oi/*f-^>#*-i?^£ 

LTTMBZ **?>fK ML-1120T) ©»intcj: »j 450iw®lftft 

HTCSHfcU ffi^StifeA^i: Kfc&#o»£SJEai©t: h>f A y :/y > igM 

(Caltag, 13000) , IgG (S/^v, 14506) tr^tf *jfo»£»^LfcPBS*e®Btt 



1 1 3 



fitilE#^ 1 1-3064057 



10 — 236169 



[0 24 2] 
[*2 1] 

^21 ^rji^V^XcbCDt Nii^g(ELISA) 
ES5?n-> =¥;*W% IgM, * (ng/1) 

KH13 CKH13-1 95 6.1 

KH13 CKH13-2 85 0.9 



IgG, k (mg/1) 
0.07 
0.13 



[0 24 3] 

m -s* 

mffiM65- (2) T'tf^Lfc^^V^X (LHlSfcjfe) # P> ££gM90 g izU 
JfaU lfil}f#<Z>fc hiring?: d£J&#|14) lC££^ELISA&T^ffl Lfco PBST# 
f^Lfcmt h&^'n^U > (Kirkegaard & Perry Labolatories Inc. 

, 01-10-11) fo&WZffilz b&&?u7V yxmiXfo (Vector. AI-3070) £ u 
~^>(>>fL. ^V^Jkm (2/^*7. M5905) &*Dx.fePBS"e#^bfcjfa»M^S: 
AHA, ^V%T*^;i/^=¥$/^-if^tat h^^n^U^ytt^tn;^ (The Bindin 
g Site Limited, MP008) 5t-i£W$Lifi\?- hfh&PuT'V > 

7«Mfi# (2/^, A0170) £j&tJx.T-f ^n.^- h Lfc„ if ^ 

f?£LTTMBZ (&£^-?^-fK ML-1120T) (DWifMK «fc U ^Jg?£'[£ £450nmtf) 

IgM (Caltag, 13000) „ IgG (2/*~V, 14506) £ * Jfitff £ »] LfcPBST^ 
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9 



TTT J- v-/ ^ O <J JL 



[0 2 4 4] 
[^2 2] 

K 0-5 ' *lP Bf "V*"^ "-iP 0 

LH13 CLH13-2 90 2.8 0^36 

[0 2 4 5] 

fc^r^^^^X^^^^fc h#t#jg£A>f :/y K-V©«tf& 

(^J£#f67- (3) ) TfEKS*lfc3F*9vCr;*CLH13-3 (TT2FES^ o - >LH13fi 
3fe, df*^if§353D IC^LT, £&43BB#&HSAKJ:S&j9?&||$&Lfc. PBSIC 
Lfefc h Jfit» T /b 7^ > (HSA, 1/ x\ A3782) tYt/a. A > b (MPL+TDM 
Emulsion, RIBI Immunochem Reseach Inc.) £ i:M^a l/T0.25mg/mlCDHSA?§?££: 

wsiu *w.2m\%:immi3ZK2mmmz#LmLfc B s&tciaramcPBsjcte 

j§?bfcfc bthmTfr-J^yZftmLfco ljiWfe^ic^jfiib, jfiL»cfi©ffiHSAfc 

(§£J£Ml4) »Cfl!v*ELISAi5feT?ttffiLfc. 035 }C^-T 0 

ft©3H«C. **^^tf:*fre>t>IK«:#yfflU (HJ6«24) K^PEGtCT*ffl 
Mfe^U A>f^y K-vSr^fjUfc. Bt£«©ittIjS&, ^j(WJB»««100^«/«l 
£&£J:e>, HAT (^0*1831, No. 16-808-49) & S V^lmg/mltf>G418£»D L 
fcigtffi (HME XX- ^D-^^n-'^^^-^rL-A CM-B) JC#ffiU 96 

XT-^9» £ 5%gs;&nL£:c G418. HAT3HR0-/1/- ig#60gfC 

ttS&^weiijcnn— -£&f-*&770te<z>/W:/y K-vHH£tfx;i/5:fc 

fe 0 *g*±?S£$IfcU (2d60Sl4) fcf¥v*ELISASfelC«fcoTfc hffifl^£/\>f 
^'JF-70Xi"J-->raofc t ithM^n^J>^IM (Vector 
, ai-3070) fcn-^-r ^*^:/«»ffifc h&#^n:/y > X fcffift (V 

ector, BA-3070) § £>ICT fc* >- ^ if (Vector, ABC^y 

SPK4000) Zm^TimZ #^>f K ML-1120T) JC J: »; ffl L fc . 

->x;KD«$:24^^1/- MC#U IMDMC10XFBS&*iDLfei&i6&J§^Ti&§l 

1 1 5 ffi§E4t¥ l 1-3064057 
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-C0.09~llmg/ml<Z). kl h Ig fi £ Ig X h tlfe. 

*n;^^^Ara> iittt>fx>f'f7>f^ ) i99i> izmztittmz'&\,\ 

[0 2 4 6] 

fillg^ftfco ^feHSAtiiM$!I^{C*fLT. il^MWt Mg#£J:ing;i©m# 
ffi±#*^3£;i £#?tlg3ft;k 0 $ IC Zl CD 3r ^ ^ n?"^ X £> ti MgM ilU^ 

£ & Ksmmmfofo & $.m -t & /\ >r ^ u f - v e> ft -5 r t ^«ks $ *i £ 

o 

[0 2 4 7] 

— V^fig^HGPRT^^ (hypoxanthine-guanine-phosphoribosyltrasfera 
se) £J#oTV*<& HAT^^^lpJ^^eTOT^oT^^MRrii^^^i 

[0 2 4 8] 

O^ftli^ m ^ □ CDJtliiM^ ©5C@B tc J; >; £ * ft § v 7. \z r> V n T 

116 ffiH4#¥ 1 1-3064057 



^>mm (&ttfif49#jB) , mm#<Dm<*nm&& (Kitamurae>, Nature, 35 
0, 423-, 1991) <St©»4ffS:ffV\ ffiflirWl/#*&U g#©*itgl$ 

^^^s^Tf^&v^ftMii^aiJh^^ft^it^g^ auras*,** 

*ttl/4T?»£ % KMAtM^T^^fCfe^S^liKitamirae), Nature, 350, 
423-,1991#flg) o 

[0 2 4 9] 

(1) tffon&J v 9 7*? h°?VX?fr%i<Dm\L 

uw-t z>m&*mikhtc 0 z. ti e> ©m^M^s^ n «Nrtt©i«iHB#©2fcHJ 

(^^^^^©ELISA^#liHJgM75#fiS, Kitamura£>, Nature, 350, 42 
3-, 1991) *©*P#f=M?ofc5£*, HillTWl/tffciiU &%0)t)iW%:te£faE 

iCfctf^^j^liKitamuraP, , Nature, 350, 423-,1991#M) 
[0 2 5 0] 

f^M©l^©iii:it^T^S 0 z©«^**i?v*;*ica3^T«tBtt* 

B|Billtt(Si:^i^ttALfeES^ttft^Cft*•t*. HAG-2*»-7** (Shinkai*,, Cel 
1, 68, 855-, 1992) ^ *!6»ftB||lffl&S: g e>^6Cli:*«T?§«;v^©-7^^^ 
«« 5 bCl©BfiSJCH«t:frJfl|^gs. Z.<D*/Xt2*\Z&^T (HJfe#!f62. 63. 64) 
^fc&tlSft&ttffittMfc&tfe^Mfrofc M4#+2#&<5V^il4# + 22# 
*<&V*ttl4# + 2# + 22#&fe* fe«#-r*^i>XES||IJB«c&«fflL ( 

iiES^fi^©B^{cfeVATaig^5&H Nm^M^ (14#^-fe#:±) . g£ * 
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[0 2 5 1] 

T^#$tlfeES«^KH105:^M67- (1) Tif|£3 *l£#L#M 
65- (1) tBi^^t^^^T^X^fftLfc. 7j§^tf)3f*^V?;*fr£$ 

jib, htitftmst*: (mmmu) (mmme5-(3)) ic^elisa&t* 

[0 2 5 2] 
[*2 3] 



^23 **=i^r< x )7J&<n\l hitfls^K(ELISA) 
ES^n— > ^>7V7X 3f;*^^% IgH, k (mg/1) 
KH10 CKH10-1 6 6.1 

KH10 CKH10-2 3 1.9 



IgG, * (mg/1) 
0.17 
0.4 



[0 2 5 3] 

(HMM63) T^#^tlfeES«^LH13$:||S6M67- (1) TfltStStlfcSiftS 

au v $7*7 b^*7 7.(Dmm^miz^ y we^setc&A-rsr y3f*7 

*fr£>£#5j8H»tcig]fiiU jfitfftFon b (£1*0914) (^J6#!65-(4 
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TT I J. \s L> O U J. 



[0 2 5 4] 
[*24] 

ES^D-i/ =ar^7V?X IgM, X (mg/1) 

LH13 CLH13-3 35 51 

LH13 CLH13-4 85 32 

LH13 CLH13-4 30 27 



[0 2 5 5] 

(Hd£M68) fcM4|»ilt (tft^Miaae^Sr^fe) ^AESllflJS&fisfc** 
(1) tftftM^a^&^tfb: M4t^#:^$:^t§b: h-v**a£«*ff 

2) ZLtfrb. t M4#*£&ft;icc>VNT%m#£Mv^3£lc<fc >J^A®iI 

© »TtBtt#lf I: £ 3 £ S tl S . G418jffifffi»&^T^- 3f >*~£;ft£>f># 

# h&fc: M4#Sfe£#&##t-*A9/#148c (£I60J9 ; TomizukaP, , Nature Gene 
t. vol 16, 133-143(1997)fcffl*3ftTV*.5A9/14--Cll80 ICO VnT J: *J ff&HHfcF 

K (Mtimiz) tmnmw^ x-e&y, £fcG4i8is^f$v-#- 

[0 2 5 6] 

&T*14#*£&ft#Mlft:^>f x^- (^J6W9lCa%Stlfel8«©^^PCK NP£|&< 
163) &fflV*fcPCRjRflf<S:fTofc. ^©H^, lffc (A9/SC20) }CfeVNT16S^IgM 
, IGGU IGA2, IGVH3©»^ffiS4ife„ £ fc, fc: h 14#SSfefr«J»ap-rn ;* 7 
j£^£> V 3 D14S543 (Science, HUMAN GENETIC MAP (1994) , J&SBB#I 
ttGenbank^©^- »JA#) %tftfflS*lfeifc *^?>, £©Wr# (fi^S 
C20$t#) ^#:fi^il^S:-g-t?i4#^#i#:xn ^ TiS^gp e,ti 
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[0 2 5 7] 

SC20|*ft#{CoV^t: h^MMW^n -^^fflV>^FISH^ (TomizukaP,, 
Nature Genet, vol 16, 133-143(1997)) <Mfo£: 0 ^«30^ a->lC£ 

A9/SC20tem#fl:£*l£t: M4#*£&#£^fr3£j«fg£;ftfc 0 
[0 2 5 8] 

Ztclto. A9/SC20M©^#:^i:, ^3^t/^->-ll-dUTPT*^fiLfe t M 
4#. 22#-fe> h n*T#M&*T&a-9"r^ hDNA (n^=E;H^i ^lA) 5:"/ 
n-^tbA-f^'J^>fX$-&, (Tomizuka£> , Nature Genetics, 16, 

133-143) iZmmtStlttmzfc^TFlSKMffi *fi-ot=. a ?<D%£%:. ±fS^D- 

TB2^&^1-£ci£:#f9ie>^£:fcofc (036) „ 

[0 2 5 9] 

(2) 14§*£fe# ($t#) ©TT2FM^©^A^LtKTT2F|Hlia^fe^S^^ 

14 ^m^m^^mFm^^^^^u^jvM'Aitm^^m^t lta9/sc2 

0£JgVN, ^M9JC^bfe^T^fofe 0 G418 (300/*g/ml) ^©^5«<Z)W 
ft^$:#fe 0 3tle)©ES$ffi^^CoV^Ti:|5I#^CPCR^^ff (Hd&#|68-(1)) £J: 
tfFISH«T (t N^feft#M^^n-^ffl, TomizukaP,, ffffa) ICiUHhM 

[-O-2-6-0-] 

SC20 Jfft# £ ^ tt TT2F (SC20) -21^ IZ O V n T G418#N^iD^ -e^lTO^ £ V^ 
, 3©^ff^C^^SSC20»T^-CD^#^CoV^T^H^Lfe o 

12 0 fflSE#¥ 11-3064057 



TT2F(SC20)-21|*S:»iRi&j6 (G418 300#g/ml) T?l«HJ&§ILfc«, 
*T45HW«|fWSf#Lfe (10fe*K18«#i?Tf*iLlltS?) . HlftO, 15, 30, 45 
BSIC, 300-1000fi©jW|&S:35«n$/^-l/6ttJC»g, -£© ? t>3*fc£jl^Jgifc, 

If (B) •k»Jiefe<*#« i * (A/B) Z#.$)t=. 0 imntcto. M h2#^-fe^ft^W23 

.75*tg/ml puromycin 
AU) fc^lfcfcfxv^ *©*MI3:B38tCa*Lfc. B38Klj^LjM6H:3|II©$fctfl, 
£^ifc©>¥i£MgT'&£ 0 *©»*SC20tt45Hia©^a^fr^©«P||tfe%95XJK 

[0 2 6 1] 

SrCHO 0\&X#-mm#MM) ^DT40 (^9 i; B y yjWMMO , V^^ESM 
JfilC&AU£:$B£tf&& (Shen£>, Hum. Mol. Genet. 6, 1375-1382) „ 2tMjR 

* *ES*H$# ttSiHi^JC «fc »J ;* © -fe > h n * 7 S: U fcl£-feft © 

WHS**e^3feT?*Si:v^^3ftB*«iiffiS*l& (ShenP,, ffrffl) 0 
[0 2 6 2] 

±m<Dumtsc2o<Dm&\z ha*©-fc>hn*7-£&y&#e> (Hi£M68-(i) 

rSr^tf3fc*^«EStlSW23»f^ (Tomizukae,, ffrga) ©^yf^ttttf j| £ 
[0 2 6 3] 

(3) t: M4#S6£#; (»f#) «r««p-r-&ESj(Bffi«c^6©^^9^^^f^5S[ 

12 1 miiE#^ 11-3064057 
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mffiM68- (2) *C3tf#S*u t M4#Kgfe«:Wr^©«fiF38«flSSS*lfeG418©tt 
ESMmmiT2F(SC2Q)-2lZm&Xhy>7£V&lD±\f, ICR (B** l/T*±) M 
V x ic <fc y $ ^ti^8HME{:E$ fe y 10-12M&A b £ „ ESffilB 

[0 2 6 4] 

, ^&fCfc^T?g£E (ICR) S^©fifeO^^TT2M*^(3DgP^-fe (jg^) # 

as«)?>tis^if^^K:«fc yjRifesti*. M^Lfc22n©e)*»^-feic^e 3 ^{c^ 

[0 2 6 5] 

£©*£JH<fc y, h2#^fe#»^W^S:«# , rSES||IIl!a*TT2F(SC20)-2ni^ 
5 Mi0©^^^V^^2E (TT2F(SC20)-21S^, 9*100%, C14m-16, -17 

) ^y^ifiibifii^^ot humen, igGmm*: immmw t.m&viELisk&& 

[0 2 6 6] 
[i2 5] 

§25 3r*5v9X#©fcNttfl^*£flafcfc (ELISA) 

?,?~ y -,7^*- *&7 m% M^Ml/V IgG(mg/l) 
C14m-16 100 7.9 1.<T 

C14in-17 100 6.0 l!3 

[0 2 6 7] 



12 2 
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• 



[0 2 6 8] 

(4) fcM4#^Mjt^j|tSY^ESlJi (TT2F, X0) 

(Hd£M68-(3)) T#e>tlfejtt|^^^^^^0De.*»C14m-16, C14m-17 (^IC^ 
5^100%) K^TMlCR^*Xt<DxmiZ±VESmM&*®*mm 

ESM^^^^5it^rj/s©^^ $tlfeo 3*i*>©^v?*©MJlJ: 
gfLfcy ^ ZxDNAtCo^T fc: hSfefifttftf 0#l* trPCKj&K: J: y^Ufco TT2F(S 
C20)-21T?*<E«Cfl|BStlTV^mi<O^-f7- (IGVH3, IgM, D14S543 ) ICO 
V^TPCW»«fce*ofe»«, 30E^10E (33%) lCfc^TTT2F(SC20)-21T*#iffi 

^t-STT2F«^T2F(SC20)-21^^^7V^X^-r*||g^^#p^{C^f:L, -£ 
[0 2 6 9] 

&**n~mm<Dwxj:vm&u Mr*©* r m* (mm 

«14) i:H*CaiSAiSfc^T*ffiLfc. (*26) . W*fc£TCD« 



12 3 
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[0 2 7 0] 
1&2 6] 

M?*7^^* ^**P®m^ IgM(mg/l) IgG(mg/l) 

C14m-16 16-5 12.9 2.2T 

C14m-16 16-14 3.5 2.2 

C14m-16 16-16 4.1 2 0 

C14m-16 16-17 5.5 3.9 

C14m-17 17-7 5.7 10 

C14nrl7 17-8 3.6 12 

C14m-17 17-19 3.5 0.75 

CMb-17 17-22 2 4 1 4 

C14m-17 17-23 5.3 ill 

[0 2 7 1] 

[0 2 7 2] 

(5) t M4S^#:|f^OYi7Xi#lC^WSgf ^ 

(^d&M68-(4)) JCfcV^TSJ»StlfcSC20Wf^S:|gSF-r6Fl^ : fi|3ES (^26^ 
:16-5. 17-8, 17-23) &V^^fi#tCfeWSSC20Wr^«r^S»«fJCM V^jfe. V 
-7^{Cii;i/tn* (100Ag/ml) &0.3»lflttei*ai*U SfltflttQtCJ: yScSSJES 
Jffii, JMk #fi£JtffiLfc 0 #M£©^<ir^T PBS 

(-) -e.^Lfeft, mffiZMmm^-y-s.'VMfrKWV. kci (0.075M) tcj;*;i5 

#£ffr&L£ 0 FISH«¥tffttfc bSfefe^MW^n-^ (Human COT-1 DNA) £J§ 
V\ (TomizukaPj, Nature Genetics, 16, 133-143) lCfa^£*l£:£& 

tc^oT=fTofcc i& cthu #ftJcov^Tttft3Sica>w^3o«jt^±©ra«i 

12 4 miE#^ 11-3064057 



*-e30~5o%©fc«ff»e>nfc. sc2o»tfir#5S5£K:*» SftT^*i:«j|t«i: 
T, »*T?sc20«r^tt^ftK:«»a*iTv^si:#iL&*ifc. 

WSrttStLfe. ^©^JH&. 16-5:98%, 17-8:961 17-23: 98XT& o (#*5 
[0 2 7 3] 

[0 2 7 4] 

*Fl**IHro: (17-7) fc^lIL*:,, *<0«*#&tlfc5E5<Z)-?v^^K:oV^TS 

C20Wf^r«i*tft>fe©fe«)©pcR«|f, iM^bj^iL 7«R*£fcfrofc (« 

*«68-(4)) #2, #3, #5©3«#«CSC20Wf^fc##-rSi4:^fl|BStlfe ( 

*27) 0 Jfe»#V*:**fift*fc|&3|jS¥tff (H^J75) ©US, #i, # 3 # v 



^27) 
) ©In 



^lC«H^©fc: hjfift^fc (310 mg/l) , r g ( 8 60 mg/1) A^fljstlfco 
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^^UCfctf-S^tf^ #ggtf)$||,g (Mendez£>, Nature Genet. 15, 146-156 (1997) 
fc&£.^m (BV>J*m<DXm: 0%JCffi KitamuraP,, Nature, 350, 423-, 1991 

[0 2 7 5] 



[0 2 7 6] 

(1) ^ ^n-fe;bife-^$:fambfcti h22^^-fe«c<z>m J H'ffc 

Hh2#^-fe^m^ (H16«42) , HhHfM^i^ (Hli£M68-(4)) 

^ * □•fe^/Bfc^JC J:Sf§Ij|A0h: hgS-feffc#Atf>|gL 40-80 

%<d® A * n - > & g&^it ic wf ^rf fc s n n h ^ttsi^ $ n 

TV\* j^S£ gp^ vol.35, No. 14 1990) #\ 3GDJg^£jfrJ 

MLTfc h22#£fe#©WT#ffc&«#fc. 
[0 2 7 7] 

6-1* (^M35) £$£&flc&^$|jB&, ^14Mx">^A9M$:^^^b^ 

n-:/fC^mT, 22#^fe#±©8SOV-^- (D22S315, D22S275, D22S280, 



[*2 7] 



4 

5 



+ 




12 6 
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D22S278, D22S283, D22S272, D22S282, D22S274 ; 22^&ft±T-©JI|M/^ttNatur 
e, vol 377 , 367-379, (1995) zf5jV-<Dmm&mtGenbaxik4$C!)7- 

V*T22#Sfe£##[ff#ftLTV*5fc#*£>ftfc (040) „ *n->#22 
ttlg* £D22S315, #28ttIgaJK^©'7-*-^?g^UTV^Sfc«>, 

»r^K:3&oTv^<&i:^e,4x« (040) . *n->#28ic-3V^Tfc hSfefifltffj* 
l$7n-^£JBv^FISHfl¥#r (^MM18) S:frofe#g*S:H4lK:^^. d©*n 

^tft: h22#&fe#|tf#&ltfi^£;i 
[0 2 7 8] 

(2) 22#*£&#: (»f#) (Z)TT2F0j}g/\©^A 

*Tofe„ IfiM^lli: LTte#22, #28, £ £t>*6-l£JB V^ 0 ^n->#22, 
A9/#22(6-l)lC^Ttefcf:i-D V>f (0.75/tg/ml) J^K, *n->#28lC"3 
^TttG418 (225/ig/ml) SH&fr V\-£*l-eril3f* n ->#22«fc »J) , 5*fc (6 
-l«fcy) fc<fctf3fi< (^n->#28«fctl) ■ ©H^Kffi«c5:»fe 0 r*iS>©ES*|IIiJ68c 
tC0V>T (HJ6«69-(1)) il|B|^JCPCR^|fffe<kr>*FISH^lCj: »J H h22#*£& 
ft (Wrtf) 

[0 2 7 9] 

(3) fc>22#£fcft (Wf^T) Sr^t-SESlfflflg^^^CD^^^^^X^ 
^J6#969- (2) T'Jfc^£*U h22#SSft#©«f*«Cflttg$tlfcKl3S!IWttES<|I 

[0 2 8 0] 

(4) t h22#*££ft (|ff#) ©^^©^j* 

1 2 7 ffiSE#¥ 1 1-3064057 
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(4) mm®WT*wbtit=.ffiftKmj v*tv mmmsoizmLr^ 

[0 2 8 6] 

*Stc*y»e>*ifc r2#SSfe#:Wr^«^ l4*5fg£#WTtffji8r, 

[0 2 8 7] 

2*lfefc#»T#fC#3:tlSfc h«i#<caR3t^tC«ko Tf^#S*l« (LonbergP,, 
Nature, 368, 856-, 1994) fc«>, HK23J: y S lC«V^ft© h JJt# <c 

[-0-2-8-8-] _ 

13 0 ttl£E4f ¥ 1 1-3064057 



&m&<bmR<D®nit?cmiz£*jtfLM?z> c&JMao, 42, 43#m) . 1^22 
> **i**©*iMciih22#»ftfc (mm ««e3ipriBr**. tmtsi 

[0 2 8 1] 

(£*6«70) t h2t^ftlrMtfl4S^ft (mm Sria^JClRSp-rsv^ 

(mmrnm (^^43) r^e>nfct h2#*£&&m# 

(^16819, 42> 43) K&VBffiLT. H h2#Sfefift8P#»i/t2fctf M4# 
Iftfeft (mm *fifl§K:filfir'rsfl#S:#S 0 
[0 2 8 2] 

(**«71) h22#$g&fr (mm &OEl4»»ft# (»rm &HR»|cfil&'*-« 

(^J6M69) T*#£ft&lih22#|£&flc (mm S«»t579^8i: 
tt«68) T?#&ft*fcM4«Sftfls (^) §r^t-€>^^X^$:^SBt--5 3 
£ iC «fc y £ * ft § v> X ©MM <k »J g&Sg h tc tfj ADNA £PCR?£^ (^Jfe#}30, 
42. 43) KlJ:y«P«fUT, H h22»S^{* (mm M4#iftft# (mm 

[0 2 8 3] 

(mmmn) t h2#*£&ftmm i4#*&&ft (mm &tf22*g6tt (mm 

£ HI l$ i z & & -T £ v x ffl fa <D £ SB ic <fc § f^j* 

(**«71) T#&ft*fch22»Jfefi«c (mm 2fctfliM4#&6# (mm 
^ftST^^^IS: (£j6#j42, 43) ^fcfcftfcfc K2#Sgl&#»tf 

"t*^^^*tti:^BB-rsri:K:j:y^*fts^^x©MSJ: 

1 2 8 ffiU#¥ 11-3064057 
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ADNA£PCR&^ (HS£M9, 30, 42, 43) iCi 'J«|*f It, £ h22#*£fetit (Hft 

#) 2&tffcM4#SC!6# (Wf^r) Rtft h2*£ft6flc»#ffi#©3tt©fc hjfefeft 

SH^ftc4!|i|#1- *>*mi (H»J70) T*#e>*l& t b2#S£&#; 

e>tisn N22#^#,#i»T i H'$:^-rsv^x^i:^BH^-S^h{c <: toT ; b^ 

[0 2 8 4] 

£h2# + 14§ , 14# + 22# (HJ6«71) , 2# + 14§ + 22# (gg 

T^&V^^ISfcliyigL^BBU hlh2# + 14#, 14H + 22#, ££&2# + 
14#+22#£6fe#«:«# U fr^ft&&ffiftnm&&*RXf&mK]&& : 3'XniKL 
o^T^t&SVtfX^fcPCRj^^ 30, 42, 43) K: J: 

5. ^*ie>©^tfl»CfcV^Ttt, 3Ei: IT^t (GreenP>, 
Nature Genetics, 7, 13-, 1994, LonbergP,, Nature, 368, 856-, 1994) 0 

MfcSHS^ft Ufa k MMte^f- XWz -d^t&^T* 2b 2> V *%k%i(D BtSt jc o ^ 
T^-To ^I2tcM^fe4o©^^t5-eti j rti©^^©^oit^M0[)^M« 

[0 2 8 5] 

(1) mt«427?»&tlfeH b2SJftfe#Wf^r«:«^-r«^^^*3K : H5£M42{C 
wL/fcKSDNA©PCRjj?*f*J:UfjfilSf*li hlftfls /c It M b2#*£ 

(2) ^*«68-(4)-C»e>nfefc M^M^&^tST^^,^ : 
M68-(4)lC^bfeKMDNA(DPCR«?fffe«fctJ f lfil^*H hifi&/i^!3i£*g^£ LT 

M4*SfeftttWT/t«#&tftj£ 

-(-3-)-§£&M67-(ir)T^ 

12 9 mffE^^P 1 1-3064057 
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(^n#j25) tmmiz (mmm^ 43, 68, 69,70, 71, 72,._73) vm^tiz 

o l~3«ISr«i|L«il±»S:ELISASlf#«ft6. ELISA&& (H«g«14, 15, 21 

, 22. 25, 33, 34, 37, 38) lC^L,fc#&T^?&V\ t: h^Hfiltft hi#: 
litt^o M b feiI#M^^ D - > 
[0 2 8 9] 

(^*#ff51) T*^#$tl^V^xm#:M^MMT Wl/^mFlfifflfr&fc (#131-3) 

. 50% , 99% (D3ffimz^\,^T ifcm^CD^V Xlgm&mi3 ZZf^MZft-D fc. e £ 
^^2Mfp0^^^v^xi;t;SljliiLjfii?fcfi©v^^lgMiiS?: (HJ6M14) ©EL 
ISA &£JE^T5£*Lfc 0 PBS^#f?Lfe*n:v^^IgMm#:(Kirkegaard & Perry 
Laboratories Inc., 01-18-03) L-, #C^-e5%FBS&m;&D LfePBSTr#^ Lfc 

lfil^f»4^*n^fe 0 ^;i/^^e/^--fe*^Jn:v^XlgM^(Kirkegaard & Perry 
Laboratories Inc., 074-1803) £#03., TMBZ^SMtU 450 nm&V&ytmZW 

feht=. B mmts tifc^ V xm(7 7 - $ 03081D) &4R*|l£L.#pgA9fc: 

fee 

[0 2 9 0] 
C*2 8] 

^28. ^^^V^XtfiCDV^XftM^ (ELISA) 





IgM (mg/1) 


0 


12 


50 


11 


99 


1.5 
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[0 2 9 1 ] 

fcLoxP-PGKPuro^ ^ ' K Srf^JSI b pPGKPuro^^ x * pr DNA (Watanabe £> , 
Biochem Biophys Res Commun 213: 130-137 (1995), Peter W. Laird, Whitehea 
d Institute for Biochemical Research and Massachusetts institute of tech 
nology, Dept. of Biology, Cambrige, MA<k*;^#) <J: ySUPKgli^Sall'Tf hfji- 
nT^ i/>W&.33lz V hPGKPuro fob. 3*?ifl;L£„ LoxPig^J^ij;/^ 

K©SmaI£ £tfEcoRV ^J$TgP£^PGKPuro$:tf A U KpLoxP-PGKPu 
ro (H30) . S&JC. ||jfe#!l48^ H«JC bTT^^fte* k J 

<fc tf3fe»«*&*t?y 7 ADNA0^^M«^* tlSDNAWr^T S:LoxP-PGKPuro»-g 

?i:f^fe (031) e 

[0 2 9 2] 

(1) IIJfiM58T3l»bfe^e«^«^-rngg-&#:TT2F||IIJja«5 (HD43) ICO^ 

U HJ6#J58i:H«tCHD43«cS:^K*KillL/fe. tf a.-nT>f 2/>»^0.75Aig/«l 
T?38ft#§l«:f?V\ 7~9B#ic£Dfc:3arL-£fc?y jrTf^U §^M49{Cj^ 
l/fc 4V -kDNA£Ift#L£o If a. -a V>f 2/>BfttJ|*$V ADNA 

58, 59) . *©*t^ j»4frbfc74tt*4tt©^6«lfri/^«***S#fe. 3 

1 3 2 ffisI# 5 P 1 1-3064057 
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[0 2 9 3] 

(2) ^li^^^i^o^gii^lT^l^f,®^^ 
0tt6«77-(l)) Tft£>ft£ftttMffi 7 I//l/tt*ttTI2F|HjnttHD43P-10&X 

^Ny^yfi^lH icr (0*^i/ T 4t) «*v J: yfcfcti 
fe«»ft«KK:K*fci;io~i2«ftALfc. ESHrttM«« (££#19) 
UEiJg|:m$ttt, »«*«3l«2.5H©«iiicivi>^ (H**i/ytt 

[0 2 9 4] 

. ^fiJCfc^TI&^E (ICR) S3fc©B£©#£m*|ffJteffi3fc0flF££ (»^) # 

o 

3©^i: y, l/^««**ES|HilS*HD43P-10t«vx^^^^|g 
L T ^ £ 3 £: tfftng $ ;ft£ 0 
[0 2 9 5] 

«0I«78) <#o&fcM*i**'l:JjteflO TT2RWJB 

^ e> CD G418© ft & OffcTa— nT>f*/> Wft v - * - © |$£ 

St#««W«TI//l/**«HD4SP-10 (lfa-DT>f>» % G418Wft») fflka- 
nv^S/>ftOtG418Wtt^-*-at^fc (»«52) T?wLfc#MRlCJ:yflfcS 
Lfc„ G418K'ffiT-^-»^©M{|f{C#AUfcloxPgBa ? !I (HJ6#ff48-l) ©ffiT? 

(BRL) ft (£gfi[52) ©*»IC«V^±C©«^AU*:. (£1**52) HTtt 
fCff&*l*tTa-n^>fS/> (0.75/tg/ml) Mtt*(6«)feS5«S/^-l/T3 
>7^/-x>hKl«jS3ETfJtf«IS*, *<Z>3/5fc0.5»l©«#«jaMfi (ES#J(S+10X 
DMS0<2/^» WU -80TCJCT*«|jt#Lfc. « y ©2/5ii2# UT12ft* 

1 3 3 ffiIE#¥ 1 1-3064057 
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G418#fcTT2B|g|i&£Ufc„ G418#«TT5E«i--&5«©tr3.-n V 

>fS/>. G418^^£#£ 0 
[0 2 9 6] 

c^M43, 44) iz^vfru h2mm&&mx (j««w23»r#) 

^T*:*^ (««F1 (chimera x MCH)) ©3te»#*tt, TT2Fjj« (££ft|39 

1 (chimera x MCH) («ESJC» ABUSES, ]&t6E£&M) XMCH(ICR)03^@2C5^* 
c *©*£JM6gfi-e8X (324EE*25EE^sK^W >0 . ^6^22% (148E*32 

&f2(fi xmch) {&mzm/utmm. mm*&m ^^hKmmmn^mL 
t^(D^mmitmmm% (346^^30^^^^^^^) , mmm2A% (202^48 

E#^7^>Q £ Fl (chimera x MCH) XMCH (ICR) (D%£$k£mmT*2b-o fr. Z.<D 
^IBtCj: UF3(F2 x MCH)^#P>tlfe„ 
[0 2 9 7] 

m^~\2M^(D3r* ; 7~W7. (043cfi : chimera, 4f@#:) , Fl (chimera x MC 

h) amm . m?i * mch) , F3(F2 x mch) (33«#o jcov^.t en 
ife«44) tmmMmiz&vikmtpKhffiftK mmm & sue u fcjg* & 0431c * 

W23W^S:«f#'rs^T©fl#cr>jfiifflprfJjci: hlfitt KfctfttfflSflfe. 

. F2(F1 x MCH)&tfF 3 ( F 2 x MCH) IC 33 V * T tt * i|$§£gcr)tf e>o£#*^ < »J , 
^©^%##chimera;&tfFl (chimera x MCH) £ifcfl£LT<£T 

[_0_2_9_8-]_ ' 

J9L£=&©£|eJCF2(Fl x MCH)M#£C57BL/6N ( l/T J: y j»A) &%t£x 

13 4 mSE#¥ 11-3064057 



KOfc. -eoitSff&tlfcmSK^r&^t-*** (F3(F2 XC57BL/6)) ©260 

mz^TMmtmm* Kmmmwfezfi^&tzz. **5v?x&tfFi(chi 

mera x MCH) £ ff«*«vi L fc (043) . f^L^y, F3(F2 x M 

CH)£F3(F2 x C57BL/6m*ofc<HCF2(Fl x MCH)*fc»fc*fc*s 

»*»*^»MCH(ICR)J:yt,C5m/6©ate»|r**«J:ya*LV^3fc««^i: 
fcofc„ n«&£K*eK C3HHeNmM (B** 1/7* y*A) <Z>S&tt1Mt%>C 

[0 2 9 9] 

(56*tt) fc»*LTv^^K:ov^TJKT©*llfe^»«Lfe. Fi(c 

hi«eraxMCH)»#©^-fe2F-l Oft** * *«& : 84mg/l) % 1F-3 (jfe*** « ft 
mm: 13ig/l) ©MMS^«l^^^#M«^e>ii^Lfc^^^> 
:7;MCo^TFISH£¥#t (TomizukaPj, Nature Genetics, 16, 133-143) $rfr^, 

u fe tpna&m ^fi#4»K» y n - -? n a >r ^ y *y x t s W23 

lCfeW«W23WT^©«^S:^UTV^Si:#Ae>*lS. *©*£*, 2F-ncfcv*T 
ttlRMmVlft : 51& #M«:341 lF-SKS^Tttltll^fttt : 23JL #j 
«:18XfcV^i«#^STf* 0 fc (**l**l50«a±©««feJi)e) c 3*ie>©i 

Jfa**«*M£*jfe3£JMeu #«Htt(c^»t«R23»r^lM»a|i©n(c 

^ * © % © ©SScfett izr^ T V* * liftBtttf* < , C57BL/6&tF csh^ii© 
^fe^^) ±©*e : ?-©»a(s»^K:=bM*Lv>%©i:#ite>*i-B 0 

[0 3 0 0] 

SC20Wf#) &##U N*L#M^$:Jfil^^iC#gJg-r^Fl (chimera x MCH)«ft 
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##17-7i:llCH(ICR)&0tC57BL/6i:0Dia;ffiS:fTt)fc o # ? *>SC20#rtf 

Z&W "t£F2(Fl x MCH) : 2ffl#, F2(F1 x C57BL/6) : 20#:lCo ^Tlftt^* M h 

&vzsc20®K&nmzu23mK<Dm&£mm\zmjiivfc o f2(fixm 

CE)<D » U.Omg/l, l.lmg/1, m&&&&m:74%, 54XlC*fUTF2(Fl x 
C57BL/6)©^fc h/iM£ : 47mg/l, 54mg/l, : 84%, 88%X'%>V 

> thtimmm. m&faunm&ic.F2(n x c57BL/6)m&<ni3&m^m : &mvt=. 

[0 3 0 1] 

(^^80) *tfra«^«^otft:# K mmmmnz-msmmnfr e> * ^ v * 

»J£l3_htf, ICR (B#^l/y*±) ttJWIv^^CD^iBtCJ: 
e»tl&8jBlfiaHEfCjff&fc*J10-12flaALfe. ESm^Migifc (^J6#J9) if-lft 

[0 3 0 2] 

. ^&JCfc^T?§±E (ICR) fi3fc©Bfi©*£mffljBffi3fe©BF££ (flK6) # 

o 

[0 3 0 3] 
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[0 3 04] 
[0 3 0 5] 

vvyMffi<Dffi%fafa K mxmiH^£mfcztif=.mfo (0*4, 6, 14, 22, 24 
, 25, 26) izs^Ti* Km<Dmmtfi*z<&'pi, (b&lt^z Kmimmm* 

*l£-eM8£S*lfc£t#jefcy y hv£Xtf)fi?#rj?£Jj| (Yong-Rui Zou£, 

EMBOJ. 12, 811-820 (1993)) £-gtbTV^„ 

[0 3 0 6] 

(Hd&#|81) t h22#$g£#_LK:fc b J rU*Tmm*WAirZ>fcto<D*—>fT4 

H«B*Sl^.fCj:y t:h^n^T@H^JS:#Ab, Wf^ft (J. E. Itzhaki^ Natur 
e Genet., 2, 283-287, 1992) i fc|**fc 0 ^frttiCH:, IgA3tfi^©« 

1 3 7 ffiSE#^ 11-3064057 
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tl h^O ^ 7@B#I&, J. J. Harrington^ ( Nature Genet., 15, 345-355, 1 

997) lCfc£>oT, PCRJCiy^bfc. PCR^^T^n-x>?f;i/m^»{c<fc 
yfcflSU DNA blunting Kit (SSit) £M V*T¥*&ffc L t=. a 3 <Z)^if ftPCRjg 
^fcpBluescript SK II(+) (3#r#M) ©Eco RVgpfelC^ >f- */ a > (DNA Liga 
tion Kit, ^j@J£) CiiJiAbfc ( pBS-TEL) „ d©^*^ KpBS-TEL©*/ 
-^a:>^S:fj 0 fejg^, Hin dill - (TTAGGG)n - Eco RI ©#f"J"e*fA£ tlT 

[0 3 0 7] 

JCLT, PCRT*tMSU ^9^^ KpBS-TELtC^n- — PCRtC^V^^y 
9 >f V- © */ - ^ a: > X ttJ^T© <£ 5 T*& -5 = 

-fe^^^^^T- ; 5' -TCGAACTAGTAGGAGAAGTGAACTTGAGGAGGC-3' (BB#f ##65) 

7>^-fe>;*^-fv-;5 , -tcgaactagtgattcagtgatgctgtgcagg-3' m?m^66 

) PCRM/S?£©#lJ&&. 10 X LA PCR buffer II (Mg 2+ free) (Stg^)5 til % 
25mM MgCl 2 5 fi 1 , dNTPnixture(2.5mM each) (S?@)t) 8 /il,t>X^7>f 
V-10pmol, T>^-fe>^^"^>r^-10pmol, ^>^b-hDNA (HFL1 , H h ©ft 
lif»M;A) lOOng, LA Taq (5u//i 1) (S$g3g) 0.5 (i \ T\ MS^WtK 
S:^L/T^*50/tlK:Ufc. fcf&m<DmmiZ±T7k±X'fi\,\ ^#>85°CtC-fe y h 
LT&6"9--v;i/1M # 5 — (PCR system 9600, A — — ) ©^^WC 

/s[ *f- a. — "/ *v K I ,t- 94°^. -75 1 4^--ftn*fe^ oor m«N co- cAm^i y *. 

;i/&35|§tfTofc. PCRj^*S:r^fn-^^«j!Cac»K:J:»J«r»[U Spe IT^ 
EtL (y-7-rv-Pf»{CSpe I $$&###) „ P BS-TEL©Spe I g|S&lC#AL£ 0 
LIFit^^^fRj^fc Nxn^T@B^J(TTAGGG)nlC^f-L/T^^r&ItC|f A$tlTV^ 
^>^CD$:^^L/fc (M. Giovannini £>, Cytogenet Cell Genet 64, 240-244, 19 

^^LpBSjiTEL/LLE]^ 

[0 3 0 8] 

¥=l-U tyym^MBi^-k^tizr^T. 5 KpGKPuro (S. WatanabePj 

13 8 ffifE#¥ 1 1-3064057 



, Biochem. Biophys. Res. Comm., 213, 130-137, 1995) £Eco RI^-f^Ef^, 

?iftU Not I U >;ft-£#AL£ 0 Not I qjmz£*)i£3.-u*v(i/yW J &M 

fi^ftflJUffiU pBS-TEL/LIF©Not I »&K:#AUfc. tTa-nv>f 
*^©«^*lRl««LIF3t^0*|Rli:HDt,©S:ji^Ufc ( pBS-TEL/LIFPuro 
, 045) 0 Z.<D7?X* Ktt*»SDH55:Mv^TJi(iU, QIAGEN#^i* (7:M3 

[0 3 0 9] 

(^*«82) fc h22#Jfefe#©h'JDT40|Blia/\©^A 

Nature Genet. 16, 133-143, 1997, £<TA9/#22neo£iB*f ) 10 
S/f&^JfilSf (JKTFBSTSE^-) £G418 (800 /tg/ml) £«&0liLfc*7W*y 3& 
£>f - iOl/igifi GKTDMEMfciB-r) cfT^fofeo hUDT40*fflflg©^^ % 10% FB 
S % IX- »7 h y jfiiSf, 10~ 4 M 2-^;i/*^hx^ y -;i/Sr^LfcDMEMtfiT^f ofe 

o 

[0 3 10] 

, ¥±£L P127-) „ A9/#22neo0|g$:12^:©25cm 2 ^i>^^^x=3 (=3-*#- 

. 3025) izx. m&mmmo%mimm*'?iemisfc. =i;h?^k (0.07 * g /«i 
, t*zui*/>. ftytmM) zmnLittgrn (dmem + 2o%fbs ) jc^u $e> 

K2.5-3HRraH6U ^^n«fe^/S:^S*fe 0 J&iiafc&BfrgcU ^&37«CT*& 
MLfcit>T h*?S/>B (10 yag/ml, S/y^) »«fcl^75X3K:»feU 
34r, 8000rpm, 1 H£ra©S'i>3:fTo fc. ^ * D -fe/I/ SrDMEMJCffliaS U 
-5»JC* yjfifSSLfc. *f$f& 1500r P m-e 1 O^SfS^L, DMEM5«llC»«U 

fe 0 2 x 10 7 #©DT40§:1000rpm, 5^ram^b, DMEMT? 2 U DMEM5mUc 

Hft, S*n-fe/i/&i500r P m*ei 0#|S!3&i>U ±m*l&fr-?K^ % 
©DT40lga3«5«l£#;frfCfiJgLfc. 1300r P m, 5 4MS©3S^ft, ±}f&|&£U P 
HA-P (100 Mg/ml , ^73) 2b11CJH$SU 37°C, 5%C0 2 ^ y^a-Kft — t^{C15 
#IWfiLfc. 1700r P m, 7#IS2&frU _fc*if£:Bfc£U «WH%& * y tT>^T*« 
^Lfco PEG1500 (sKU l/>^y lnl fcfihWcfltia., 
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£#bfc#e>1.5-2#ra#L3iUfc. DMEMlml£^l#f^frttT#nx.. £ 

£lCDMEM3ml£j®2#rajW}Tj&D*., S £ ICDMEM&JS. LT^illmHC U 
feo SStlOWfLfct, 1300rpm, 5#ISI3S'&U Jt?»£l&i< LT±iEJ& 
$g«10nUC»iB U ffi&lOOmm^ V S^a +"e24NfRI**l bfc. 24^^ G418 
(lmg/ml) fcSsflDl/fcigifclC^mU 245^^1/- h # ^ -f M 3&JC 

*5 2»HaHR«*&*fv\ G4l8»<ffi*a->£#ItL£: 0 
[0311] 
(1) PCRfl?#r 

m%V%m<Dl&$k. ^J3 o«©G4i8ijftt* n->##£>*x£o £*i£©*n-> 

fr£>Puregene DNA Isolation Kit (Gentra System*±) 1kfg\yXtf J ADNA£#ltfi 

ICioT, Iga.21^£-£A,;£fc. h22#^-fefrS:#'rs^a->$:I^^L^o 
JB vn tz. \l Mg a. -t 9 >f v - B:JS*T © J: e> T*fc 5 . 

[0 3 12] 

5' -GAGAGTTGCAGAAGGGGTGACT-3' (Be#J#-Jg-67) 
5' -GGAGACCACCAAACCCTCCAAA-3' (IH^J#-^68) 

PCRR/S?j[©ffi^Ji, 10 X Ex Taq buffer (Stgife) 5 fi 1 , dNTPmixture(2.5m 
M each) (SS3t) 8 /* 1 ,#^>f V-10pmol, ff J ADNAlOOng, Ex Taq (5u/ 
At 0 (SSJIi) 0.5 Atl T*. «IS3RS*S:JEUT^a50 jalKUfc. fiJCS*© 
i®^li^T^C±-CffVN. ^ftSSTCtC-fey h btfeSt- -VJU-VrJ 9=7- (PCR sy 
stem 9600, 7\°-^r>x;i/ V-) <Z) ? a: ;WC^J&;^:i y h b7c„ 94X^1 
^*0^^> 981C, 10#, 56"C, 30S\ 72T3 , 30#©1M ? ;i/£35iItfTc> fc. Zl© 

IS*, n hig^»^$:^-rs^n->^2M^$tifco 3tf>2*a->tC*fb 

T, h22#^feflcJ:<Z>#Mv-;2j- (D22S315, D22S280, D22S283, D22S274, 
Polymorphic STS Primer Pair, BlOS^fc, J.E.Collins£>, Nature 377 suppl:36 
7, 1995) <Z)##£PCR&C iotMlfc (046) „ PCRtfD&frttfc M** atte^ 
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[0 3 15] 
( 1 ) ?CRMffi 

mmmm<DU^ maomom^ u-ym^nr^ znb<DMMfr<bmmt 

mmztf J ADNA£?SffiU PCRfcfTV^ h h ;* T@e#I#LIFit£^lc*f A 

LIF3t£^^i£tciS:ff U *, 5 ^7 >f V- »/< * # - lC#^*i^> hTa - 
n^^S/^Wttat^tfitclgtfLfc (047) O 7^v-©@e?m#T©<fce>T' 

[0 3 16] 

Puro.l; 5' -GAGCTGCAAGAACTCTTCCTCACG-3' (fg^-Sf 69) 
LIF1 ; 5' -ATGACTCTAAGGCAGGAACATCTGTACC-3' (K?rj#-370) 
PCR £/£«©j|BJ*M:, 10 X LA PCR buffer II (Mg 2+ free) (SSKt) 5*1,2 
5mM MgCl 2 5 /tl , dNTPmixture(2.5mM each) 8 # l,#^9>f T-10 

pmol, T-^^I^-hDNA lOOng, LA Taq (5u/ * 1) (£jg3g) 0.5 fi\ T\ HI 
©**:MUT£*50#lK:l,fc o H^©^tt^T7K_hT^fV\ ^*&85"CK:1z 
f (PCR system 9600, r?-3f>;r_ ;i,v-) ©^x 

MCfijSfa-^tyM.fc, 94TCT?l^iDJH«, 98°C , 10#. 65 1C , 10#© 

e.akbopcRjgft^ffististt-r-efts. pcr©*^ 8*n->ica3v%T£<&6. 

8kb©A>K#ttffi3*ifc ; ftio%) . 3©PCRjg%£Sal 

[0 3 17] 

7*{C. £*ie>8*n->lC;i3^T, JBf&Sy ©®T#fc#®£T^£^fr£22 
#lfefi#±©aie^ (I**, LIF, MB, IL2RB, CYP2D6, DIA1, ECGF1, ARSA, J.E 
.Collins*,, Nature 377 supp 1:367, 1995) M#S7-^j- (D22S315, D22S2 
75, D22S280, D22S281, D22S277, D22S278, D22S283, D22S272, D22S282, D22S2 
74, J.E.CollinsP> % Nature 377 suppl : 367, 1995) <&PCRT*fcflJ«f<5 ZL £ 
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[0 3 13] 
(2) FISH8?#f 

lC##LTV**rt*&FISHKJ:oT#flrUfc. Sfcfe#«#©fe3& /W y *V if 
-i/3>. *feffifc£©3£:fc£fttfsttMfe> (Nature Genet. 16, 133-143, 1997) 
tCflGW ^"n-^ttbl hCOT-1 DNA (n-^$>«S») SrAJV^fc. 20jb*&30©# 

T##LTV*S£fc;fiWKT?£;fc. (H50) . fSfcfc£63; o T ^SODtffc r*22#$& 

JK±©<»*fJS*J: IK ' b U DT40jM|fi«c52-18 (J^TDT40/#22neoi:|a-r) tifc h 

[0 3 14] 

(2SJ6#!83) b U DT4O01fi*-C©k h22#^^0#M«I»Tmb 

(HJISffi(82) T»feDT40/#22neotC*fLT, <2SJ6«81) TfffSSLfe^^^ 
KpBS-TEL/LIFPuroS: h^>*:7x#*/3:/U H h 22#*£&#£LIFitte^± 

DT40/#22neo*RJ|&©J&#tt, G418 (lmg/ml) SrgsflDbfc (^J6«[82) ilBCI: 
#1?fTofc. 10 7 f@tf)|Hfl££#PBSTaiaSfc?tU 0.5«1®PBS{CJB»U *K±lCg 
V%£ 0 Eco RITfJRttftbfcpBS-TEL/LIFPuro 25-30 jcig&IHIfifcflnit, tf^y h 

#T?10#iai#flSLfc. *a^*;hS^->;<M- (/Ht7yK) ic-fey hi, 
, 550V, 25/iF ©&#T?«JEEBJflllLfe. **-eiO#|SI#fifjU (tuBB) 
^75cm 2 ig#:7^*:2fC#fflfi§£;&U 24B#fSJ&* L 24B£raffe, G418 (lmg/ 
ml) £¥=l-U*?4 i/y (0.3 fig/ml, £/£*v) £gS#[J L fciStffilC^tJ! L> 965^^ 

o 
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LTlZ^Mb (Nature Genet. 16, 133-143, 1997) tfm^fc&CDtm 
[0 3 18] 

CYP2D6 

•fe>^.^^>fV- ;5' -CTGCGTGTGTAATCGTGTCC-3' 71) 

yy^-tl/7.zf^^^- ; 5' -TCTGCTGTGAGTGAACCTGC-3' (SB#J#-!f 72) 
ECGF1 

•fe>^^^>rv- ; 5' -AGGAGGCACCTTGGATAAGC-3' (BH#I#-^73) 
T>^-fe>^^ , 7^V- ;5' -TCACTCTGACCCACGATACAGC-3' (SH^J##74) 

KRfiLfoWL<Offif&\$. 10 X Ex Taq buffer 5 #1, dNTPmixture(2.5m 

M each) (SSJi) 8 /i 1 <i V-lOpmol , Jf J ADNAlOOng, Ex Taq (5u/ 

#D (£igj£) 0.5 /t 1 T% «SaSW*<feJ£LT£S50jtilJCbfc. 
l8H:£T*±*CfrV\ ^a&85TC(Cfey h LT&£1*--v;i/1M * 9~ (PCR syst 
en 9600,/\°-^>zr:;i/V-) <Z) )\,\ZftM=f- =l - v h U 941CT?1#. 

*n^^, 98TC, 10#, 56°C ( CYP2D6i:ECGFni65TC) , 30#, 72*C , 30$©1*->f 

©0^^^^^* J:^fC> ^n->67, 68, 328, 343&Co^T. thfn^TI 

ffi£;ftT^&V^2l;&yfrfr3 0 < £ % £ ©4^ n - > ICR b T 

[0 3 19] 
(2) FISH»P«f 

^t: ^22#^#:^^>fbLTV^S^^^FISH^C < ^:^;^^ffL^„ 

&&ii«fa£:l^tiT*&y, ^n-y&fc hcon dna (n 

KpGKPuro (FITCflJSI) £Mvn£ 0 COTlgSfelc J: »J , h22#$efe# 
£#oDT40/#22neo£ Jfc$j[ b T mftit UT ^ § KliRWiT? § £ 0 * fc, 

^jty^^^-^ffAStlfeLIFJte^-eWT^r-ffcLTV^li, Puro^n-^ 
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•e, C-3041) T'0.5^g/mUc#^b96^y U- h (NUNC, 442404) ^50^11*0^ 
atn-fO^Lfc. ^tf^veSMfifc b^^*n^U>7.^m^ (Vector, 
BA-3070) HkBC^-yh (Vector, PK4000) V^TTMBZ (DAKO, S1599) tC<MJ 

EfcfflUfc. liEffiMM(Z)»&2#JK±©i»3tSS:B3c»c:^Tfil3eLfe. Biffi? o:;i/CD 
$0§£:967t:/l/- MC#U IMDMlClmg/ml<Z)G418i:1055FBSi:$:^iDbfc^%S:ffl 
VNT^U^o «*±$f&ELISA"T?jW*fLfc. TNF-a &&gM8«fcT?0.5Mg/«l 
iC#^L/967'C>' , l/- btC50ittl-f"C3^U3— ^-f >^bfc„ if 
©SMftfc h^JS^n^U >/*gt#i# (Biosorce, AHI0604) £;g V>TTMBZfC «fc *J 

%!&&©3£vv2M© , ?x;v<d«£ (HJ&M66) tngiiic|&##^&-e? a - — 

[0 3 2 1 ] 
( 2 ) i/iTNF- ath IgMJa^© Jfc# 

(H^M67-(3)) T^$g^tlfc^p^^^"^XCLH13-13 (TT2FES? □ - >LH13ffi 

lbfc c PBSlC?§^L£:k: b Tumor Necrosis Factor- a ( TNF-a, PEPRO TECH E 
C LTD., 300-01A) t.7i?zL/iy b (MPL+TDM Emulsion, RIBI Immunochem Resea 
ch Inc.) ££*g-£bT0.025mg/ml© TNF-a?§?&$:f|^b, ^£0)0. 2ml &flfcJB»C5 
@C4)feoT#aft«!bfe. 5®S©A«!©2iaiSIftK:TNF-a*»[%:^ftLT^ p - 
XMfc. S e>tC^-^. h©2«IBI«lCPBSlC?gj!?Lfe0.025«g/Bl ©TNF-a 
Lfcc &H*g]fiLU jfil?S*©^TNF-a H MgyllS (§»#|14) IC^ELISA 

efe-ettffibfe. ®5 otc^i-^^cTNF-ajcM-r^t Mg7*fc#ffi#Jh#bfc. 

&CT«ii&-&L, /\4-fV K-v&fNKbfc. »-&ft©*HI»£:, t>*Bfl&»#25^ 

lmg/mlCDG418, 2%4^i&Jfil?i. HCF (3:7 • ^ >) 5% 

& mm l r=i i^ytnm. ix- ^ n->? a--> ^"•r r ^^ircM=B)-jc-# 

©weiucnn— -^cfc. tgm^mz cmmmu) K^Eusm^^^xn 
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hjfLfcm.£.n4°7V K-v©x? y -->>f$:ft^t=. 0 TNF-a *mmMWmx*Q 
.5 #g/mHC#5g{L 967X^1/- h C50/i If o^aLn— r"-f >^bfc. ^;i/>f3r 
2/ — tfWSRtfili hM^n^'J > r££ifr A-0170) &ffiv*TTMBZK: 

/l/©lflieS:967t^l/--MC5£U IMDMlC105&FBS£:lmg/ml© G418h 
*6&JBV*Ti&*l/fco «#±SfS:ELISATi!¥«fbfe. TNF-a &j£8fctt*ffl!t'e 0.5 

^-■tffiSRtFtt hM^D^'J > A-sTOfl; (Southern Biotechnol ogy Associate 
s Inc., 2070-05) &MV*TT)ffiZlC,fc yfcfflbfc. &tt#M©»2#JK-t©!ft3fc£ 

[0 3 2 2] 
[0 3 2 3] 

(3) mmmmizM-r^n hiem&omm 

(Hl(l#|67-(3)) T»f^f8Stlfc*>l9V^^aH13-10 (TT2FES? n - >LH13ft 
jfe, 3^^6 050 £J:tfCLH13-18 (TT2FES? n - >LH13fc&, 3f*93*S30%) {C 
*fLT, ^f>^y*S/KtCj:-&^!S&ffofc. 7S?a^h (MPL+TDM Emulsion 
, RIBI Immunochem Reseach Inc., R-700) $r2ml©# n Ufclbls ■ # J — )\> ( 

2:1) izmMLfc* ^-©-eti^nimi £ % lmi©? n n/ft;i/A • zzj-ji (2:1 

) lC?§*j?t,£:lmg©GM2 (J/^, G8397) &£Vn£lmg ©ASIAL0-GM1 (IS0SEP A 
B, 65/12) fi#»«&^M7 9^3jC#U n* y-xAjtfi/- 

Jf#U HM?£$:M§gL£: 0 GM2i:ASIAL0-GMli: £^i*g-&U 
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««bfe*S*, m<^^Z:i:lCffi|^Jffi^ilA#:8^n->O^TlCfcV>T, Puro 

3nfe^D-> (64, 212, 222, 305) (S^fiOH h22#^-fefls 

JK±©^Hk*S**y. h UDT40/#22 neo^lCfcV^, LIFjfcfc^-J&IC H h -x 

[0 3 2 0] 

(^J6«84) t: M4#5fefc#aJ#»i;t;fttf t: h22#&£#tt#»r# I* 

£«m#m^, ii^iT ? *es« * ^^±eic^ a it^js l 

( 1 ) jfiTNF- a h IgMm^©^^ 

(HS£M67-(3)) '^f^jRStlfc'ap^ 5*7?3XLH13-7 (TT2FES? D - >LH13ffi 

§gL£:= PBSlC^^Lfet h Tumor Necrosis Factor- a ( TNF-a, PEPRO TECH E 
C LTD., 300-01A) £7*?z.rty h (MPL+TDM Emulsion, RIBI Immunochem Resea 
ch Inc., R-700) t LT0.025mg/ml© TNF- a L/> -€"(D0.2ml$: 

lEMit. 70Hrajct>fcoTi&sv%tt2aiisiisiiiB"eftffiu #^^©2 

ifiiS^CPBSlC^Lfe0.025mg/mlCDTNF-a $:0.2ml^^bfe o *^^LS©30# 

ic, ^^9v^^^e»tM»=fem>JffiL/. (HJ60924) £t£v*PEG£T»II!&]tt<&b 
, A>fyiJF-76tP8bfe. I^t©«t 0*l|J»«#25^fi/«li:fc5J: 
e>, lmg/ml0G418, 2%^J£J&Jfa^ HCF (l7'^7 9>) 5%£»IbfcJg 
% ( = 3fcJI«SI, • ^D-^n-^^^-^CM-B) JC#3RU #well 

#jg£A-f F-VCD*^ U-^>^*S:^o^c TNF-a 
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^(D0.2ml£#M3im^*^V^;*CLH13-18lCte^K:. =y V^7.CLH13-10{C 
fcmTJC**l«l&gbfc. &MUfiLb, ELISA£ (HifeMH) (D#&lCftoT 
f?V\ ijiifcffi<D±3-%:mnLfc a JS>tfV*Z/ FGM2&£Vn&ASIAL0-GM1£x# 
y-;WC^j§?LT6/ig/ml£U 50/il-ToELISA^l/- Mc£i£Lfc 0 2tTO^ 

IzmiMLttmtLfc. 2%*$m7)\;7^y (BSA, t'jx>^;i/if) £8&>&tJL 
t=. PBS £ 200 a 1 / we 1 1 gsftj b^t3l|^D7^>yi/fe 0 &?§^4% 4^ J^^lfil^ 
(FBS) £SsflDLfcPBST% 100^lC#f* bfc^;* ^V^XjfilW 5:50 ^ 1 /well ^iD 
L4iCT*-llfe^MLfco ^#^0aXBSA»0DPBST'#^bfe^;i/^-=3ri/^--if^ 
^tblgM^ ( Biosorce, AHI0604) Sr50/ti l/well^iaU3^r^?a^^L 
fe 0 TMB£^;&nL15£\£/&3i££^ lN©fl^£S;&nLT£jS£#lt$ii:£„ 450 

:£#>fc 0 ^;*^?XCLH13-18lMt£c0^yS/7nGMlfc Mg/i©i^?:@5 1 
IC, =^;*^V^;*CLH13-10jMt£<D£iGM2fc: Mgyti ©l^&EI 5 2 fC^tl-^tl^ 

[0 3 2 4] 

3EBCD^©3ii^JC||^^b^--X h Lfe 0 S^^©3H^tC> 
WXfrt>T>m*J®.Vftls. (H»J24) lC^V>PEG&CTMB&j|&-&U A>f^U 

Z <D J: e> IC b T # =ft £ # > ^* U it i/ KGM2& £ V ^ \t ASI AL0-GM1 IC ft "T -5 H h #L 

[0 3 2 5] 

B) 

(HMM73)lC^$tlfe^T^$tVfcrsC20^T^^ Mi^iM*^^ 

) ic^$tifc^^-e#^stifcrw23^T^^ Sit:XM* ; E&sv^j:'\xEu * 
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jjfsp: 10-236169 



/ko) #fte>*i5££#JB#2*is. 

[0 3 2 6] 
(1) */Z/tf)]/Tc/m?y?.(Dffl1Bx 

~ (D) «*Wr*ff^ -h* 

[0 3 2 7] 

(OaaQWWHMWofc*. **** y ii«ufci«co^-c 

43T* & £ o 

(B) HHttMl**^**"-*-** 1 *- (Si6W49) 

[0 3 2 8] 

(C) B2SBiK«»feW©fe»- *««*'J««l,fci>«Cc»v»T«lWli)J:»l« 

af>, Nature Genetics, 1997,fufB) = 

r tl & © »«f J: »j 189E * 20E # * > */I/Tc/K0«(M & * * A* S 

_[_0_3_2_9j 



^>^Tc/K0M#HK83 (5* J!*) * U 50 a l©jfil**i** U *HI*lt0>fc 
*>2*1<D0.5MEWA ( P H. 8.0) *iDAfe. rfcA**^*******-^ 
tUfct, 400jil«>S«*tft!*. 30imicas6IClWI=lft»Jll»CFCS)W2 

1 4 8 mSE^¥ 1 1 - 3 0 6 4 0 5 



#^2 10-23 



PUZfVyigG (Pharmingeiu 03171D) &FBS£»J bfcPBST'^Pgl&lC^ Lfc 

i/>^;l/Tc/K0M#:^cov^T : fo|f^fai:|sI^^c•7^X/t^^ v^^rilMS 

[0 3 3 1] 

(055) ic^fc ^T<^)^>^;^Tc/K0^^cfev^T4S<^)hr 

2M^CO^>^Tc/KO^HK45 , HK108 (3.5>rB^) tCoV^T, P 

BSlC0.25mg/mlCD^gT*^btH hMT^y^ > (HSA, A3782) 0.5 

nl$:0.5mlCDTi/^.A> h (TiterMaxGold, Cytex corporation, G-l) 
^CD0.1ml££T:fe&Lfc. #,$00 80 g, 150 gtf);i*l£>© x"?X<fc »J $S 

Jtbfco HSAT*^bfei/>^;i/Tc/KOV^X<Z)M^©^^15 0 BlM{CfcV> 
TmHSA-fcbr«fii#flff©^3ft<fcJ:#*«««Snfc. £/>?>Tc/K0 



[0 3 3 2] 
(2) # 7 to1c?*t> TstoWfc 

H^bfetfl89E5CD^^XJCOVNT. J£*T<Z)4« (A) ~ (D) ©fl?#r 5r*TV\ 4> 
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#5jz 10 — 23 6169 

xmfeOFZSZHQ X, SEROMATIC-2 (KA2200, £ /tf#*±§g) JCTJS'frl/fc. 3S'fr& 
±}f £Bfc^ *)"r^lCJ5ofe?RlCtfcJRS:IHi»bStaining Medium (SM : lmM EDTA, 
5% FCS, 0.05X T^bf- MJ ^Afc^frPBS) &^P^.TIIS^i>?:^To fee _Lit 
S:StyBiV^feftJC«-&10/€lga!©SMK:«;JRS:»aiU 1 M> l©Fc-block (PharMin 
gen, 01241A, anti-mouse CD32/CD16) &JnATl^H*_L*e©nt l/fc. H$HSifi 
$ e>lCPE^|^$ tlfc anti-mouse CD45R/B220 (PharMingen,01125A) JttfFITC 
ASKS fife an ti -human IgM(Pharmingen,08074D) £#1 /t 1c5o2jD*., ££>IC1B# 

^iSLfc s&fesnfe*nje&w©fk smjc * y ttrsao * ^ K:2iai5fc?#" *«f 

hV — \Z J:.&®#r&FACS-vantage (Becton Dickinsonffjg) £^MbTffofeo 
*(Dm$kl£ (053) iC^-Tc (K0)ffi# (EI*AH/AH) ICfc 

V>TliB220^'(4^5ia'r^*)*>BU >^«^#«L^VA^ */>y^/Tc/K0«# (H 
4> AH/AH, SC20) JCJ3V>TB:B220, thmi (H^h^t) ©pS#tf»tt©By > 

cimx <d mx IC <fc *J B y > /t # <D X ffi «8f 3 *l fe £ 3 *i fe . 
[0 3 3 0] 

^>^;i/Tc/K0x^;*8{@#. HK7 (18M^) . HK38 (133ffl^) „ HK45 (1333^ 
) , HK47 (13JI^) . HK50 (13M^) > HK61 (1333*) , HK78 (173®^) , HK83 

KELISAS;tCj:y$!lj£bfe. £fe. *fM£ btiftliMATnt'fe'J, tfiW 

4Bft (^>^Tc/K0£(!5K<Z>^T3dIK 13~183S^2b3) <fc UIR#0felfil?it 

8K:J:»Jtefflbfe. vnilUB (HJ6M14) ICfl^ELISASrCSMtLfe. P 
BST^ttUfcffi^tf^&ffi^O^U >7«#ttt (S/^, 14280) &96ft->r>f # 
n*>f Mcn~r-f >fU ^U&Jfcifilflt (FBS) £#Dx.fePBST*#^b 

ft (Caltag. M30107) ?:Mt-f h bfe. U - b *$c& L . s<)l 

^^i/^-^^tvximz c&^-^^k ML-1120T) (Dmu^&vmm 
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(A) SC20»T###tfc3*©fe«>, *fi*<kyfll»!LfcDNAK:oV^T(mfeM68-(4) 
) £ BtSfc^&TPCRJBffi & fc. L fc ^ V- ttSC20»?#*Mt«rfcD14S 
543T*&£„ 

[0 3 3 3] 

(B) W23Wr^T«J*fti*©fc«), #M#:J:yii^UfcDNA{CoV>r(|ligM68-(4)) 

1 ( Tom izukaf,, Nature Genetics, 1997, frffB) *efc<g>„ 

(C) fc: h#^£3!fitig(Z>£#K 3~6jI^<Z>&MftJ: U Sifil L (|||£M68- (4) ) JC 

[0 3 3 4] 

(d) n h icmmmmmofr®, 3sm^(o^mw^vmikv(mmm2o)KBi, 

fc^"eELISA«f«f«:fTofe. 

r*l£©8?#Hc<l: Ul89E*20E5^4^T©^T^'ffiT^ »j, #>OHof@#; 

i?&5h¥!l^£*i£o irtet>%, SC20Bt£\ W23|^jmv?x<g£Mcfcv%T|!0B# 

[0 3 3 5] 
(3) ^T^;i/Tc/K0V^X(D^# 

2O0^©^!/;i/Tc"7^X©DNAiCO^T (HMM49) RTf&mm5&) tmWZ 
2TO©^^;i/Tc/K0x"^^HKD5 (9M^t) , HK190(6M^) * V (HI£M85-(1) 
[0 3 3 6] 

3M#©#^;i/Tc/K0v?*HK77 (17M^0 , HKD4 (6M^r) , HKD5 (6«^ 
) <fc»J#]filU Jfel*th/iill, h ri!21^£(IIJfe#[14) £ |§I*§llCELISA 

15 1 ffifE#¥ 11-3064057 



iU u 



ii i i 



^1 0-2 3 6 1 6 9 



rrrrr: 

C " «*n^«# (Ca.ta 8 . H33600) *96^*0*^-^ 

— -"rrr:.-. 

M33607) fclKl*."^ ~*„,- v u ES^^44^450nm 

*/««) 



4 0 5 



ttfffffc (*«#l28)-l:H«llCELISAttK:J:y»*Ufe. < 056) ' 

(057) K^T. HSA^ttbfe^^/I/Tc/KOT^^©^^©^** 1 50aife 

[0 3 3 8] 

0)** 9*11 MMfc tsM« bT. 4«*fii:fittftMt»t« - * 

[0 3 3 91 

K iStt fc * * % Kit -r * =■ ^ *' * * 5 • 

[0 3 4 0] 
[BE?!]*] 

SEQUENCE LISTING 



15 3 
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10 — 236169 



<110> KIRIN BEER KABUSHIKI KAISHA 

<120> NON-HUMAN ANIMALS RETAINING HUMAN CHROMOSOMES WHICH CAN BE PASSED 
ON TO PROGENIES 

<130> P98-0472 

<140> 
<141> 

<160> 8 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 1 

OA 

tggaaggtgg ataacgccct ^ u 



<210> 2 
<211> 22 
<212> DNA 
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<400> 4 

ttggatcact ttggacccag 20 



<210> 5 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

ctctcctgca gggccagtca 20 



<210> 6 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6 

tgctgatggt gagagtgaac tc 



<210> 7 
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Sftsf. 10 — 23616 

<223> Description of Artificial Sequence: Primer 
<400> 9 

tggtggctga aagctaagaa 

<210> 10 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

ccagaagaat ggtgtcatta 

<210> 11 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 11 

tccaggttct gcagagcaag 



15 8 



<211> 20 
<212> DNA 

<212> Artificial Sequence 



#sp 1 0 — 2 3 6 1 




<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

agtcagggca ttagcagtgc 



<210> 8 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gctgctgatg gtgagagtga 20 



<210> 9 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 



15 7 
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<210> 12 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 12 

tgtagttgga ggccatgtcc 



<210> 13 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ccccacccat gatccagtac 20 



<210> 14 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



15 9 
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A O D 1 



ggagaccacc aaaccctcca aa 



22 



<210> 17 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 17 

ggctatgggg acctgggctg 20 



<210> 18 
<211> 22 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

cagagacaca ggcacgtaga ag 22 



<210> 19 
<211> 20 



16 1 
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gftip. 10 — 236169 



<400> 21 



caaaaagtcc aaccctatca 



20 



<210> 22 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

gccctcagaa gacgaagcag 20 

<210> 23 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 23 



tcgttcctgt cgaggatgaa 



20 
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<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Pri 
<400> 19 

ttaagggtca cccagagact 



<210> 20 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Prim* 
<400> 20 

tgtagttgga ggccatgtcc 

<210> 21 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Pri 



#5p 10-236169 

<210> 24 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

tcactccgaa gctgcctttc 20 

<210> 25 
<211> 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 25 

atgtacagga tgcaactcct g 21 

<210> 26 
<211> 20 
<212> DNA 

<212> Artificial Sequence 

16 4 ffi$E#¥ 1 1-3064057 



<220> - 

<223> Description of Artificial Sequence: Primer 
<400> 26 

tcatctgtaa atccagcagt 20 



<210> 27 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

gatcccatcg cagctaccgc 20 



<210> 28 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

20 

£IE#¥ 1 1-3064057 



<400> 28 

ttcgccgagt agtcgcacgg 

16 5 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gccctcagaa gacgaagcag 20 

<210> 15 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

gagagttgca gaaggggtga ct 22 

<210> 16 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> _ De"scri-ptioir _ of~Artif icial Sequence: primer 

<400> 16 



16 0 
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<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 2 

tcattctcct ccaacattag ca 

<210> 3 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

gcaatcggtc tgccggaaga 

<210> 4 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



10-236 169 



<210> 29 
<211> 22 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gatgaactag tccaggtgag tt 22 



<210> 30 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 30 

ccttttggct tctactcctt ca 22 



<210> 31 
<211> 20 
<212> DNA 



16 6 
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<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

atagagggta cccactctgg 20 

<210> 32 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

aaccaggtag gttgatatgg 20 

<210> 33 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

16 7 ffiSE#¥ 11-3064057 
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<400> S3 

aagttcctgt gatgtcaagc 20 

<210> 34 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

tcatgagcag attaaacccg 20 

<210> 35 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

tgtgaaggag gaccaggtgt 20 



<210> 36 



16 8 
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<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

tgtaggggtt gacagtgaca 20 



<210> 37 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 37 

ctgagagatg cctctggtgc 20 



<210> 38 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 



16 9 
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10 — 236169 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ggcggttagt ggggtcttca 20 

<210> 39 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 39 

ggtgtcgtgg aactcaggcg 20 

<210> 40 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

ctggtgcagg acggtgagga 20 



17 0 
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<210> 41 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 41 

20 

gcatcctgac cgtgtccgaa 



<210> 42 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 42 

20 

gggtcagtag caggtgccag 



<210> 43 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

agtgagataa gcagtggatg 

<210> 44 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 44 

gttgtgctac tcccatcact 

<210> 45 
<211> 21 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223'> — Descr lpTion of - AWiTicTanSequence: Primer 
<400> 45 



ttgtatttcc aggagaaagt g 



<210> 46 
<2U> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Prim» 
<400> 46 

ggagacgagg gggaaaaggg 

<210> 47 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Pri 
<400> 47 

atggactgga cctggaggrt cytctkc 



<210> 48 
<211> 27 



#5p 10 — 236169 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 48 

atggagyttg ggctgasctg gstttyt 27 

<210> 49 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

atgrammwac tktgknbcwy sctyctg 27 

<210> 50 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 

17 4 
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W-T* 1 U — Z O D 1 



<400> 50 




20 



<210> 51 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 51 

tgggatagaa gttattcagc 20 

<210> 52 
<211> 27 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 52 



atggacatgr rrdycchvgy kcasctt 



27 
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<210> 53 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

ccaagcttca ggagaaagtg atggagtc 28 



<210> 54 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 54 

ccaagcttag gcagccaacg gccacgct 28 



<210> 55 
<211> 28 

<2 1 2 > "DNA 

<212> Artificial Sequence 



17 6 
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<220> 
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